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ABSTRACT 

Near-infrared H- and K-band spectra are presented for 247 objects, selected from 
the Red MSX Source (RMS) survey as potential young stellar objects (YSOs). 195 
(~ 80%) of the targets are YSOs, of which 131 are massive YSOs (L B ol > 5 x 10 3 L , 
M > 8 M ). This is the largest spectroscopic study of massive YSOs to date, providing 
a valuable resource for the study of massive star formation. In this paper we present 
our exploratory analysis of the data. The YSOs observed have a wide range of embed- 
dedness (2.7 < Ay < 114), demonstrating that this study covers minimally obscured 
objects right through to very red, dusty sources. Almost all YSOs show some evidence 
for emission lines, though there is a wide variety of observed properties. The most com- 
monly detected lines are Br 7, H2, fluorescent Fe II, CO bandhead, [Fe II] and He I 
2-1 1 S- 1 P, in order of frequency of occurrence. In total, ~ 40% of the YSOs display 
either fluorescent Fe II 1.6878 um or CO bandhead emission (or both), indicative of a 
circumstellar disc; however, no correlation of the strength of these lines with bolomet- 
ric luminosity was found. We also find that ~ 60% of the sources exhibit [Fe II] or H2 
emission, indicating the presence of an outflow. Three quarters of all sources have Br 7 
in emission. A good correlation with bolometric luminosity was observed for both the 
Br 7 and H 2 emission line strengths, covering 1 L < Lbol < 3.5 x 10 5 L Q . This sug- 
gests that the emission mechanism for these lines is the same for low-, intermediate-, 
and high-mass YSOs, i.e. high-mass YSOs appear to resemble scaled-up versions of 
low-mass YSOs. 

Key words: Stars: pre-main-sequence; Stars: formation; Physical Data and Pro- 
cesses: line identification; ISM: jets and outflows; Interstellar Medium (ISM), Nebulae. 



1 INTRODUCTION 

Massive stars (> 8 Mq, i.e. > 5 x 10 3 L0) have a profound 
influence on their surroundings due to their intense ionizing 
radiation, strong stellar winds and powerful outflows. How- 
ever, despite the fact that low-mass star f ormation is broadly 
understood (|Shu, Adams fe Lizanolll987h . relatively little is 
known about the conditions and processes that influence 
high-mass star formation. The study of massive star forma- 
tion is hindered by the rarity of massive stars, their short 
evolutionary time-scales, and the dust extinction which ren- 
ders the stars invisible at short wavelengths for most of their 
formation. 

The massive young stellar object (MYSO) phase is of 
particular interest for the study of massiv e star formation. In 
this relatively brief phase (10 years: iDavies et alll201ll : 



iMottrarrTe t al. 201 la]), fusion has begun in the central star, 
but it has not yet ionized its surroundings to form an H II 
region. Accretion may be disrupted or completely halted, in 
which case the final mass of the star would be set in this 
phase. MYSOs typically ha ve strong, ionized stellar winds 
I Bunn. Hoare fe Drewlll995|l an d bipolar molecular outflows 
( Shepherd fe Churchwelllll996l h both of which have an im- 
portant feedback effect on the surrounding molecular cloud. 

Whilst these properties mean that the MYSO stage 
is crucial to the understanding of massive star formation, 
their observation is not without difficulties. Dust extinction 
hinders optical and IR studies, their lack of H II regions 
means that radio emission is either weak or non-existent, 
and although MYSOs are often associated with masers, no 
single maser transit ion can be guaranteed to be present 
jBeuther et al.ll2002l l. 
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Most of the bolometric luminosity of MYSOs is found 
in the thermal IR, so that is where they are most easily 
observed. Previous attempts to produce a l arge sample of 
MYSOs have been made u sing IRAS (e.g. iMolinari et al.l 
1 19961 ; ISridharan et alj|2002h . The low spatial resolution of 
IRAS (3' x 5' at 100 |J.m) meant that in star clusters and 
in the dense environment of the Galactic Plane sources were 
often confused. Since most massive stars form in clusters 
and exist within the Galactic Plane, the MYSOs in these 
studies may not be representative of all massive stars. The 
small number of MYSOs that have been identified so far 
means that there is a lack of statistical evidence with which 
to improve our understanding of high-ma ss star formation. 

The Red MSX-So urce Survey (RMS; lHoare et al.ll2005l ; 
lUrauhart et al.ll2008al ) is a valuable tool with which to ad- 
dress these issues, having taken both imaging and spec- 
troscopic data from near-IR to radio wavelengths on a 
comprehensive, uniformly sele cted sample of M YSOs. The 
MSX point source catalogue (|Eean et al l l2003h and near- 
IR^ Micron All Sky Survey (2MASS; ISkrutskie et ail 
2006) data were used to find sources with IR excess. The 
MSX survey has a much better spatial resolution than 
IRAS, thus eliminating the bias against dense environ- 
ments (|Hoare et al.l |2004 ). The reddest, most embedded 
obj ects were select e d as targets using colour cuts defined 
by iLumsden et all d20ol ). However, ultra-compact H II 
(UCHII) regions, planetary nebulae (PN) and dusty evolved 
stars also have similar colours to MYSOs, so classification of 
the sources has been a major part of the project. A campaign 
of follow -up observations has b een undertaken to achieve 
this (see lUrauhart et al.ll2008ah . We combined radio, mid- 
IR, and near-IR images with kinema tic distances and far- 
IR data to cha r acteris e o ur sou r ces jM ottram ct al. 20071; 



Mottram et al.l 



Urquhart et all l2007allbl l2008bl. |2009allbl 
2010l . l2011al ; IUrauhart et al.ll2011al lbl l2012l ). The full classi- 
fication criteria are discussed in Lumsden et al. (in prepara- 
tion). 

Near-IR spectroscopy is the final classification stage, 
separating the MYSOs from the remaining sources. To date, 
~ 90% of the ~ 2000 objects from the original survey have 
been classified, identifying ~ 600 MYSOs and ~ 500 UCHII 
regions^ In total, we have spectroscopic observations of ~ 
450 objects. The data for the ~ 200 objects observed in the 
Southern Hemisphere are still in the analysis process, and 
will be presented in a future paper. In this paper we present 
near-IR spectra and classifications of 247 objects observed 
in the Northern Hemisphere, i.e. ~ 12% of the objects in the 
survey. 



2 OBSERVATIONS 

Spectroscopic observations of the young stellar object candi- 
dates were made using the UIST instrument at the United 
Kingdom Infra-Red Telescope (UKIRT) observatory from 
2002 to 2008. 247 objects were successfully observed over 
84 nights. Sources were selected from the ~ 2000 candidate 
MYSOs found using the MSX catalogue in the preceding 



stages of the RMS survey. Initially, no radio or luminos- 
ity data were available, so the criteria for the spectroscopic 
observatio ns were that the obje cts satisfy the colour cuts 
laid out in lLumsden et al] (|2002T ). and that they were bright 
enough to be seen at the K-band in 2MASS to enable correct 
identification of the counterpart. Once luminosity estimates 
were available, a loose luminosity cut of L2 ium 500 Lp 
(which corresponds to Lbol 3* 10000 L©, see lMottram et all 
l2011al ) was imposed. Therefore fewer low-luminosity sources 
were observed in the later runs. We targeted our source se- 
lection to observe all objects we believed to be YSOs with 
the appropriate luminosity, plus the 10% of the ~ 2000 can- 
didates whose classifications were ambiguous. A full list of 
observational parameters for each individual object is shown 
in Tables Al and A2 (see Appendix A). 

UIST is a 1-5 \im imager-spectrometer with a 
1024x 1024 InSb array and a camera with 0.12"/pfxel resolu- 
tion in spectroscopy mode. The HK grism (1.395-2.506 [im) 
was used, with a 0.48" x 120" long slit. This produces a fairly 
low spectral resolution of A/AA -~500, but meant that in 
ideal conditions a high signal-noise ratio could be achieved 
with relatively short exposure time. This allowed identifica- 
tion of faint lines whilst maximising the number of objects 
that could be observed in the time awarded. In practise a 
large number of the observations were done in poor weather 
conditions and with typical seeing of 1", so the signal-noise 
ratio was not always very high, and flux calibration was un- 
reliable on some nights. Exposure times for each object are 
shown in Table Al. 

Many of the observations were taken before the near- 
IR counterparts had been accurately identified. As a result, 
finding charts were frequently done at the telescope using 
UIST in imaging mode so that the counterpart could be 
identified prior to taking the spectrum. In a few instances, 
such spectra were repeated later if subsequent high spatial 
resolution thermal IR images suggested a different source 
was the correct counterpart. The position angle for the slit 
(also shown in Table Al) was derived from such images, as 
well as from 2MASS images for brighter, isolated sources, 
or GLIMPSE0 for complex embedded sources. The aim was 
to avoid very bright, unrelated stars nearby, and if possible 
to align the slit on other interesting objects and extended 
emission nearby. This proved a useful technique as several 
fields of view had more than one MYSO within the field, 
and many have extended emission. In the tables, multiple 
objects within the same field of view are denoted by G*** 
- 1 and G*** - 2 etc. 

Standard stars with spectral types ranging from AO - 
B9.5 were observed before each object for flux calibration, 
and the objects were nodded along the slit to minimise the 
effect of bad pixels and aid sky subtraction. The spectrum 
of an argon lamp was taken each night for wavelength cali- 
bration. 

The standard star and object spectra were all reduced 
using the UKIRT pipeline Orac-Dr and the Starlink pack- 
age Figaro. To prevent confusion between emission lines 
in the object spectra and the H I absorption lines in the 



1 See RMS data base http://www.ast.leeds.ac.uk/RMS/, Lums- 
den et al. (in preparation) 



2 GLIMPSE: the Galactic Legacy Infrared Mid-Plane Survey Ex- 
traordinaire - a Spitzer legacy science programme which imaged 

yim. 



the Galactic Mid-Plane at 3.6, 4.5, 5.8, and 
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Figure 1. Measured vs. catalogue magnitudes for both H- and K-bands. The catalogue magnitudes were taken from cither UKIDSS or 
2MASS depending on the object and the quality of the catalogue data. Detections arc denoted by black diamonds and limits by green 
arrows. The dotted lines represent the ATS regressions. As expected, a strong correlation was found between the measured and catalogue 
magnitudes (see text for more details). 



standard star spectra, the lines in the standards were fitted 
with Gaussian functions and removed before flux calibrating 
the object spectra. Flux calibration was done using the Fi- 
garo routine irflux. This routine uses a black-body model 
for the standard star, normalised to the star's flux at K. 
The K-band magnitudes and spectral types of the standard 
stars were taken from the SIMBAD data base. The temper- 
atures corresponding to the spectral types were taken from 
ISchmidt-Kaieil (|l982h . 



3 PHOTOMETRY 

We compared our magnitude da ta with the 2MASS Point 
Source Catalogue (2MASS PSC; ISkrutskie et alj|2006h and 
UKIDSS GPS data base release 80 The choice of catalogue 
used for analysis was decided on an object-by-object basis. 
Some objects are listed in both catalogues, others in only 
one, and some do not have any near-IR magnitude data 
available. Where available, UKIDSS GPS magnitudes were 
preferred due to their improved sensitivity and resolution. 
However, due to its incomplete status, not all the objects we 
observed were covered by UKIDSS, and those that were do 
not always have data for all of J-, H- a nd K-bands. In ad - 
dition, the UKIDSS camera, WFCAM (jCasali et alJl2007l ) 
tends to saturate for the brighter objects. For objects with 
incomplete, low quality, or saturated WFCAM data 2MASS 
was used. Overall, for our 247 sources, 125 were compared 



3 The UKIDSS project is defined in lLawrence et al.l J2007I) . 
UKIDSS uses th e UKIRT Wide Field Camera (WFCAM; 



Casali et all 120071) and a photometric system described in 
Hewett et a l. (2006). T he pip eline processing and scien ce archive 
are described in llrwinl teOOSl) and lHamblv et al.l fcOOST ). 



to 2MASS photometry, 108 to UKIDSS, and 14 had no mag- 
nitude data available in either catalogue. The data for each 
object are found in Table A2. 

The magnitudes were also measured from the spectra 
using the Figaro function istat, which gives the mean and 
total flux and the r.m.s. (a) across a user-defined wave- 
length range. The ranges used to measure the total flux 
were 1.5365-1.7875 am and 2.028-2.290 urn for H and K 
respectively. These correspond to the wavelength ranges 
for the 2MASS ma gnitude measurements, as described in 
ICohen et all (l2003h. UK IDSS magnitudes are calibrated to 
2MASS jHodgk in et al.ll2009r ) , so the same ranges were used 
to measure the spectral magnitude regardless of which cat- 
alogue magnitudes were used for comparison. The contin- 
uum noise (a) was measured using 0.01 [im ranges around 
1.6 [im and 2.2 um for H and K respectively. These ranges 
are clear of emission lines and of distortion from atmospheric 
features, both of which can cause an over-estimation of a. 
The fluxes were then converted into magnitudes, using the 
H and K zero-points 1.133 x 1 0~ 9 and 4.283 x 10~ 10 
Wm^um" 1 for 2MASS sources l|Cohen et alj|2003h . and 
1.131 x 10~ 9 and 4.271 x I P" 10 Wm^um" 1 for UKIDSS 
sources (|Hodgkin et alj|2009h . The errors on the magnitudes 
given in Table A2 are 3<r errors. Some of the sources were 
not detected at H, in which case their H-band magnitudes 
could not be calculated. However, most spectra were bright 
enough at H that their magnitudes could be measured, and 
all were bright enough at K. 

Figure [T] shows a comparison of catalogue with mea- 
sured magnitudes, for both H- and K-bands. The dot- 
ted lines represent Akritas-Thiel-Sen (ATS) regressions. 
The ATS regress ion and Kendall's r were calculat ed us- 
ing the CENKEN jAkritas, Murphy, fc LaValievl [l995) func- 
tion in the NAPA library (|Helselll2005l ) from the R-project 
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Figure 2. Example spectra of each class of contaminants found within the sample i.e. the non-YSOs. From top-left to bottom-right: 
the H II region G019.7540-00.1279; the evolved star G049.5373-00.3929; the PPN G026.4897-00.5455; the PN G030.2340-00.1392; the 
M-Giant G025.4018+00.0198A; and finally the hot star G026.3050+00.1162, labelled as 'Other' in the data base and tables. Note the 
similarity of the PN spectrum to that of the H II region. This object required the RMS follow-up campaign's mid-IR imaging data in 
order to be correctly classified. 



statistics package, and compared with other regression 
methods and corr elation tests performed using the Asurv 
statistics package |lsobe et al . 1986-; llsobe fc Feigelson|[l990l ; 



lLavallev etldl ll992T l. These 
to take account of the many 
Section 16. 5[) . Based on a y 
efficients for H are hh = 0. 
coefficients are ok = —0.08 
t values for H and K are 
with p- values ~ 0; i.e. there 
a correlation does not exist. 



statistical methods were used 
censored data present (see also 
= a + bx fit, the ATS fit co- 
96 and 6 H = 0.92. For K, the 
and b K = 1.02. The Kendall's 
.48 and 0.70 respectively, both 
is essentially no possibility that 



The lower r and greater deviation in the fit from 
m b s = m cat for H-band magnitudes is primarily due to the 
fact that many of the fainter objects have very noisy H-band 
spectra, and some were not detected at shorter wavelengths. 
This means that there are more limits, and the errors at the 
high end of the magnitude range are larger, both of which 
decrease the measured correlation coefficient and pull the 
regression line away from m b s = m cat . Nevertheless, the 
correlation is clearly there for both H- and K-bands, and 
the regression coefficients for the K-band are very close to 
m obs = m-cat- This shows that, for most objects, the pho- 
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Figure 3. Example spectra of the MYSOs. All have the steep rising continuum and some emission lines, however there is variation in 
which lines are present. This figure shows all the major emission lines seen in MYSOs, but is not intended to be representative in terms 
of the proportion of MYSOs that show each emission line. 



tometry measured from the spectra is good despite the fre- 
quently poor weather conditions. 

Those objects that deviate strongly from the m b s = 
m-cat were all taken in very poor weather conditions and/or 
with poor seeing. The conditions were highly time-variable 
for these badly affected observations. The much longer ex- 
posure times for the objects average out such variations 
whereas the shorter exposure times for the standards do 
not. The raw standard star data counts were noticeably 
very low for these observations in particular. The ratio of 
object to standard then becomes exaggerated. Since there 
is only one standard star spectrum per object, there was no 
way to mitigate against this. For consistency, all the fluxes 



were normalised to the catalogue magnitudes. The correc- 
tion factor, /obs//corr = 10 (m ° bs _mcat ) /_2 ' 5 , was calculated 
using the standard equation for apparent magnitude, and is 
shown in Table A3. 



4 CLASSIFICATION 

The objects were primarily classified using the RMS follow- 
up observations. These criteria are described in detail in 
Lumsden et al. (in preparation). In summary, MYSOs con - 
form to the colour cuts defined in iLumsden et~ai1 l|2002t ). 
are radio-quiet due to insufficient ionized gas, show strong 
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Figure 4. Left: Comparison of extinction calculated using J- and H-band magnitudes (Ay (JH)) and H- and K-band magnitudes (Ay 
(HK)), for the YSOs. Detections are denoted by black diamonds and limits by green arrows. The solid line represents Ay (HK) = Ay 
(JH), and the dotted line is the ATS regression line. Right: Number distribution of Ay for the YSOs, using Ay (HK) where available, 
or otherwise using Ay (JH). 
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Figure 5. Colour-colour diagram showing YSO J — H and H — K 
colours for the RMS objects. Detections are denoted by black 
diamonds and limits by green arrows. The black arrow shows 
the extinctio n vector, of length Ay = 10, calculated using the 
|PraineNl989t) extinction law. T he blue triangle sh ows the intrinsic 
colours of a B0 star, taken from[Koornnecf ( 1983): J — H = —0.12 
and H — K = -0.05. 



millimetre CO emission as expected in a star formation 
region, and appear as point sources in mid-IR images at 
l"resolution. They show clustering in near-IR images in con- 



trast to more evolved stars, which appear as isolated point 
sources. This left a sample of predominantly MYSOs, but 
also of some H II regions, proto-planetary nebulae, com- 
pact planetary nebulae and embedded evolved stars. Near- 
IR spectroscopy was necessary to distinguish between the 
MYSOs and contaminants. 

The spectra were classified according to the shape of 
their continuum and the presence or absence of emission 
and/or absorption features. All the spectra show telluric wa- 
ter absorption in the 1.8 — 2.0 urn range. Consequently, this 
range could not be used in the analysis and was taken out of 
the figures. Example spectra of the contaminants are shown 
in Figure[2] Figure[3]shows example spectra of MYSOs. Each 
major emission line is present in at least one of the MYSO 
spectra shown in the example figures. Spectra of all objects 
observed will be available on the RMS data base0 

MYSOs are still embedded in their natal clouds, so their 
spectra show strong dust extinction in the form of a steep 
rising continuum, and occasionally excess dust emission at 
A > 2.3 u.m. Almost all have emission lines, the most com- 
mon being Br 7 and H2. Some also have H-band Brackett 
series, shocked [Fe II], fluorescent Fe II, or CO bandhead 
emission. Both Br 7 and He I can be seen in emission, ab- 
sorption, or with a P-Cygni-type profile, though at this low 
resolution it was not possible to obtain expansion velocities 
for such profiles. 

Massive YSOs were differentiated from low-mass YSOs 
by their luminosity: a loose cut of L > 10 3 L© was applied. 
Most of the RMS YSOs have luminosities characteristic of 
massive stars: 131/195 (~ 70%) of the RMS YSOs in this 



4 See RMS data base http:/ /www. ast.leeds.ac.uk/RMS/ Lumsden 
et al. (in preparation) 
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paper have L > 5 x 10 3 Lq , which corresponds to M > 8 M© 
l|Mottram et al.ll2011bh . However, their spectral properties 
are very different fro m those of typical main sequence stars 
|Hanson et al.ll2005h . 

H II regions have comparatively flat continua, strong H I 
emission, and, oft en, He I emission. The H I emission con- 
forms to case-B o f Baker fc Menzel (|l938| ) since it originates 
in an optically thin ionized region. It is worth noting that 
it was occasionally difficult to distinguish between MYSOs 
with strong H I emission and H II regions by their spectra 
alone. Generally, this was achieved using other data from 
the RMS Survey follow-up or in the literature. In particu- 
lar, radio observations and GLIMPSE images were used. In 
most cases, H II regions produce free- free radio emission ow- 
ing to the large amount of ionized gas, whereas H I emission 
in MYSOs does not produce bright free-free emission. In ad- 
dition, H II regions appear diffuse in mid-IR GLIMPSE im- 
ages, so even radio-quiet 'weak' H II regions can usually be 
distinguished from MYSOs. Sometimes the suspected cen- 
tral star of an H II region has characteristics of a YSO. These 
were classified as 'YSO/HIIR'. 

Evolved stars have much less dust extinction and there- 
fore have comparatively blue continua, or continua that 
peak in the middle of the 1.5-2.5 urn range. They occasion- 
ally have the Brackett series in emission or absorption, and 
frequently have CO bandhead absorption. Proto-planetary 
nebulae (PPN) are very red and can have strong CO ab- 
sorption. Some of the PPN spectra closely resemble those 
of FU-Ori type objects, so it is possible that some of the 
objects we have classified as PPN are in fact FU-Ori type 
objects. The spectra of planetary nebulae (PN) are flat or 
red and are often very similar to YSO or H II region spectra. 
In these cases, other data from the RMS Survey follow-up 
and the literature were used to classify the object. The final 
class found within our sample were M-Giants. These have 
continua that peak in the middle of the 1.5-2.5 um region, 
show molecular absorption lines owing to their cool atmo- 
spheres, and have strong H2O absorption. 

Of the 247 objects whose spectra were taken, there were 
180 YSOs, 15 YSOs within H II regions, 26 H II regions, 
7 evolved stars, 5 PPN, 4 PN, 5 M-type supergiants, and 
5 evolved hot stars labelled as 'Other' in the table and on 
the RMS data base website due to unusual characteristics in 
their data. Spectra were found to be a valuable confirmation 
of classification in addition to our imaging data in 45% of 
cases, and the only means of classifying the source in 5% of 
cases. 



A v = 



mi — 777,2 + Ci-. 



0.55i-75(A- 1 - 75 -A 2 - 175 



(1) 



where mi and 7712 are the magnitudes used to calculate the 
extinction (either J- and H-band magnitudes, or H- and 
K-band magnitudes), Ai and A2 are th eir reference wave - 
lengths, Ci n t is t he intrinsic mi — 7712 f ro mlKoornneeJ Il983l ). 
and 1.75 is the iDraine fc Leel (|l984T ) / iDraind (|l989h red- 
dening constant. The errors were calculated in quadrature 
as follows: 



SA V = 



\J 5m\ + 8m 



0.55 175 (A7 



(2) 



These are shown in Table A3. Where one or more magni- 
tudes are unavailable, the extinctions cannot be calculated, 
and '-' is marked in the table. Where the 2MASS magnitude 
is a lower-limit, the Av given is also a lower-limit. For 35 
sources (27 of them YSOs), there was not enough magnitude 
data to calculate an extinction. 

The left panel of Figure [3] shows Ay (HK) against Ay 
(JH) for the YSOs. The solid line represents Av (HK) = 
Ay (JH), and the dotted line is the ATS regression line. The 
Kendall's r is 0.36, with a p- value of 3.0 x 10 -11 , indicating 
a good correlation between the two. The equation for the fit 
is 



A v (HK) = 6.0 + l.LAy (JH) 



(3) 



The regression line fal ls above the Ay (H K) = Ay (JH) line. 
This was explained bv lPorter et alj (|l998T ): the H—K colours 
appear redder in young objects due to dust excess, and the 
J — H colours appear bluer due to scattering at short wave- 
lengths. This artificially increases Ay (HK) and decreases 
Ay (JH), meaning the true value for extinction lies some- 
where between the two. As the amount of dust increases, 
the effect becomes more pronounced and the regression line 
deviates further from the Ay (HK) = Ay (JH) line. 

Figure [S] shows a colour-colour diagram demonstrating 
this point. Some of the objects do fall very close to the ex- 
tinction line, i.e. the line that runs parallel to the extinction 
vector and starts at the intrinsic J — H and H — K colours. 
However, most fall above this line, showing evidence of the 
dust excess emission and/or scattering described above. 

For extinction correction, Ay (HK) was used where 
available, or Ay (JH) when Ay (HK) was not available, or 
was a lower limit. The number distribution of these extinc- 
tions is shown in the right panel of Figure f?] The median 
is Ay — 42, and the extinctions range from Ay = 2.7 to 
Ay — 114, demonstrating that this study covers the min- 
imally obscured objects right through to very red, dusty 



5 EXTINCTION 

Two esti mates of extinc t ion to e ach obje c t wer e calculated, 
using the IDraine fc Leel (|l984T l / IDraind l| 19891 ) interstellar 
extinction model; one using J — H colours and the other 
using H — K colours. The MYSO colours were normalised 
to the intrinsic colours of a BO star, taken from iKoornneeJ 
<|l983h : J -H = -0.12 and H - K = -0.05. For these cal- 
culations, the catalogue magnitudes in Table A2 were used. 
The results are listed in Table A3 as l Ay (JH)' and i Ay 
(HK) ' for calculations using the J — H and H — K colours 
respectively. The equation for Ay is: 



6 YOUNG STELLAR OBJECTS 
6.1 Spectral Features 

In addition to the strong dust extinction and corresponding 
steep rising continuum, most YSOs have emission lines in 
their spectra. However, not all of them show the same lines. 
One of the objectives of the RMS survey is to identify why 
there are differences. The main emission lines observed in 
YSOs in our sample were Br 7, Br 10, Br 11, Br 12, [Fe II] 
1.64 um line, H 2 2.1218 um, H 2 2.2477 um, fluorescent Fc II 
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G033.3891+00.1989 
l.lxlO" 12 I 1 1 1 
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Figure 6. The K-band section of the spectrum of the YSO 
G033. 3891+00.1989. This shows a very clear example of the 
saw-tooth profile of the CO bandhead. It also has Br 7 emission. 
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Figure 7. The H-band section of the spectrum of the YSO 
G019.8922+00.1023. This object has both the Brackett series 
and the [Fe II] 1.64402 urn line, as well as the fluorescent Fe II 
1.6878 um line. Note that the Br 12 / [Fe II] line at - 1.64 urn 
is much stronger than the other Brackett series lines. 



Table 1. Detection frequency of spectral features in YSO spectra. 
All detections are at the 3c level or better. The percentages are 
based on totals of 195 objects for the K-band, 188 for Br 10 and 
fluorescent Fe II, and 186 for the shorter wavelength H-band lines. 
This takes account of the fact that some of the objects were not 
detected for part or all of the H-band meaning determining the 
presence or absence of the lines in that region was impossible. 



Emission Feature 


Number of Sources 


Frequency (%) 


Br 7 


147 


75 


Br 10 


85 


45 


Br 11 


69 


37 


Br 12 Un-blended 


35 


19 


Br 12/ [Fe II] Blend 


46 


25 


[Fe II] Un-blended 


20 


11 


H 2 2.1218 urn 


109 


56 


H 2 2.2477 nm 


18 


9 


Fluor. Fe II 


48 


26 


He I 2.0587 um 


30 


15 


Pfund Series 


13 


7 


CO 2-0 Bandhead 


34 


17 



1.6878 n\m, and CO bandhead. Some objects also exhibited 
the Pfund series, or other molecular H2 lines. He I 2.0587 [im 
was seen in both emission and absorption. Both Br 7 and 
He I were occasionally seen with P-Cygni-type profiles: 13 
MYSOs had Br 7 with a P-Cygni profile and 15 had He I 
with a P-Cygni profile, of which 8 had P-Cygni profiles for 
both Br 7 and He I. These objects are listed in Table B3. 
However, the He I 2.11 \im doublet was not seen in the 
YSOs, only in H II regions. Detection frequencies are shown 
in Tabled 



6.2 Emission and Absorption Line Fluxes 

The fluxes of the YSO emission and absorption lines were 
measured using the Starlink package DlPSO. The continuum 
was fitted by a 3 rd order polynomial function, then sub- 
tracted. In many cases, the steepness of the continuum ob- 



scured the presence of emission lines that became visible 
when the continuum was subtracted. For all spectral fea- 
tures except the CO 2-0 bandhead, the line profiles were fit- 
ted with a Gaussian function, which DlPSO then integrated 
to find the total flux of the line. The majority of the spec- 
tral lines are unresolved so a Gaussian function is a good 
assumption. 

Detections were defined as having fx > 3 5 fx , where fx 
is the line flux and 8 fx is the error. For the unresolved lines, 
DlPSO gave a good estimation of the error. Where the lines 
had broad wings or interference in the profile shape from 
noise, DlPSO could still fit the line with a Gaussian, but 
could not accurately estimate the error. When this was the 
case, errors were calculated using the equation for a Gaus- 
sian with the height equal to the continuum r.m.s. noise, 
i.e. 



5 fx = h 



( W 



V 272 In 2 



(4) 



where h is height, and W is the FWHM of an unresolved 
peak at that wavelength. 

The continuum r.m.s. noise was measured using Fi- 
garo's istat function, taking wavelength ranges with no 
spectral lines, close enough to the pertinent spectral line that 
extinction would not distort the result. The r.m.s. noise was 
measured for two ranges per line, one either side of the line, 
and the mean value of these was taken. The upper limits 
for non-detections were calculated using the same equation, 
with h = 3 x continuum r.m.s. 

The CO bandhead has a saw-tooth shaped profile (see 
Figure [BJ, so different treatment was required. The equiva- 
lent width (EW) was measured from 2.289-2.313 [im, again 
using DlPSO. The mean continuum flux density was mea- 
sured across the 2.2825-2.2875 [im range just to the blue end 
of the bandhead, using Figaro's istat function. The EWs 
were then conver ted into fluxes. T his is consistent with the 
method used by llshii et alJ < |200lT ). Detections were again 
defined as EW > 3 <5EW, where <5EW is the error given by 
Dipso. Limits were taken as EWumit = 3 <5EW. 

The fluxes of the Br 7, Br 10, Br 11, Br 12 / [Fe II] 
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Figure 8. Left: Br 7 luminosity against bolometric luminosity for RMS sources. Detections are denoted by black diamonds and limits 
by green arrows. Errors on detections are shown, but are frequently too small to be easily distinguishab le on this scal e. The dotted line 
represents the ATS regression. Right: Comparison of RMS data (diamonds) with those of ICarrl lfl990) (circles) and llshii et al.l (2001) 
(triangles). Only detections above the 3<t l imit a re shown. The solid lines represent the loci of Lacc = LboLi Lacc = 0.1 Lbol; an d 
Lacc = 0-01 Lbol using the lCalvet et all ||2004T ) relationship between Lacc an d L Br7 . In both plots, all the line luminosities have been 
corrected for extinction, and the RMS data have been corrected for the difference between measured and catalogue magnitudes. 



1.64 [im line, H 2 2.1218 pan, H 2 2.2477 pi, fluorescent Fe II 
1.6878 um, and He I 2.0587 um lines are listed in Table Bl, 
with the presence of the Pfund series denoted by 'P' in the 
final column. The equivalent widths of the CO 2-0 bandhead 
are listed in Table B2. The errors in the tables are at the la 
level. The fluxes and equivalent widths in the tables are the 
raw values as measured directly from the spectra, and are 
not corrected for extinction or normalised to the catalogue 
magnitude (see Section [3}. 

Br 12 and [Fe II] 1.64402 (j.m are close to each other 
and form a blend when both are present (see Figure [7}. 
To determine whether the line seen at 1.64 urn is Br 12, 
[Fe II], or a blend, one has to compare this line with the 
rest of the Brackett series. For this reason, the fluxes of 
Br 12 and [Fe II] are listed in Table Bl in the same col- 
umn. Un-blended [Fe II] corresponds to the presence of a 
line at 1.64 (i.m when Br 10 and Br 11 are absent. When the 
rest of the Brackett series is present, the presence of [Fe II] 
can only be inferred if the relative strength of the 1.64 (xm 



ing iBaker & Menzel 


(Il938l 


IStorev & Hummed ( 


19951) 



7500 K and 



N — 10 6 cm 3 , the 1.64 um line was defined as a blend if 



/(1.64 pi) > 0.788 x /(Br 11). See Section IOI for a full 
discussion of the properties of H I lines. 

This cut relies on the emission lines being optically thin. 
If the lines are not optically thin, the flux of the Br 12 line 
may fall above this limit but not have a contribution from 
[Fe II]. This means that there are probably some objects that 
are considered to have a blend of Br 12 and [Fe II] under 
this definition that actually only have Br 12. However, the 
low resolution of the spectra meant that de-convolving the 



lines was not possible, so this was considered to be the best 
available separation method for the purposes of this paper. 

In 9 of the YSO spectra, dust extinction rendered part 
or all of the H-band too noisy to identify emission lines in 
this region with any confidence. This caused difficulties in 
the analysis of these spectra. However, given that there are 
195 objects classified as YSO or YSO/HIIR, this represents 
only ~ 5 % of the objects. Excluding these objects from the 
H-Band data analysis still leaves a large enough sample to 
make statistically sound conclusions. 



6.3 HI Emission 

The detection rate of Br 7 emission amongst the YSOs is 
75 %, and many of these also have other H I line s. This de- 
tectio n frequency is lower than the 97% found by llshii et al.l 
i|200ll) for intermediate-mass YSOs and Herb i g Ae/ Be stars, 
but comparable with the 71% found bv lCarrl (|l990l ) for low- 
mass YSOs. Br 7 was also seen with a P-Cygni profile in 
the spectra of 13 objects (see Table B3), indicating that for 
those objects, Br 7 originated in an outflowing wind. 

The left panel of Figure [8] shows a comparison of 
Br 7 luminosity with bolometric luminosity (the latter from 
iMottram et aljfeoilal ) . Correlation and regression tests were 
performed on the line vs. bolometric luminosity data for the 
RMS objects only. The ATS regression is represented in the 
figure by the dotted line. The equation of the line is: 

L Br7 = Hr 4 ' x (Lbol) - 85 (5) 

A summary of the results of the correlation tests for all 
the lines is shown in Table [2] The Kendall's r coefficient 
for Br 7 vs. Lbol shows that there is a strong correlation 
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Table 2. Summary of the results of the correlation tests for 
the emission line luminosities against Lbol- These fits were per- 
formed only on the RMS data; the low- and intermediate-mass 
stars were not included in the correlation and regression calcula- 
tions. 



10" 



Emission Line 


Kendall's r 


p- value 


Br 7 


0.26 


6.1 X 10~ 7 


H 2 


0.19 


0.0003 


CO Bandhead - all data 


0.04 


0.4 


CO Bandhead — detections only 


0.48 


0.0006 


Fluor. Fe II - all data 


0.07 


0.2 


Fluor. Fe II - detections only 


0.36 


0.0003 


He I - all data 


0.05 


0.4 


He I 2.0587 \aa - detections only 


0.45 


0.003 



between the Br j luminosity and the bolometric luminosity 
of the star. This correlation was also seen in studies o f low- 
and intermediate-mas s YSOs and Herbig Ae/Be stars (|Caril 
Il990l ; llshii et"ld1l200ll ; IConnellev fe Greenj|2010h . 

Br 7 e mission is known to be related to accretion in low- 
mass stars (|Calvet et al.ll2004h. and has been sc aled up to 
Herbig Ae/Be stars by Garcia-Lopez et al.l (|200 6f). The right 
panel of Figure [8] co mpar es de tections in the R MS sources 
with those of lCarrl (|l990l ) and llshii et~al1 (|200lh . The solid 
lines represent the loci of Lacc = Lbol, Lacc =0.1 Lbol, 
and Lacc = 0-01 L bol using the empirical relationship from 
ICalvet et al.1 (|2004 ): 



log 10 (Lacc) = -0.7 + 0.9 (log 10 (L Br7 ) + 4) 



(6) 



The majority of the objects have 0.01 Lbol < Lacc < 
Lbol- This appears to be true for most RMS sources, 
implying that there is a common mechanis m pr o ducin g 
Br 7 throughout the mass range covered by ICarrl l|l99Cf ) , 
llshii et all ipOOll) and the RMS sources. This trend is seen 
with other emission lines, suggesting that high-mass YSOs 
resemble scaled-up versions of low- or intermediate-mass 
YSOs. 

One of the considerations when distinguishing MYSOs 
with Brackett series emission from H II r egions is whether 
the re combination conforms to case-B of [Baker fe MenzeJ 
(1938); recombination emission in typical compact H II re- 
gions confor ms to case-B, whe r eas th is is not always true 
for MYSOs. IStorev fe Hummerl 119951 ) tabulated the case-B 
line ratios for a range of temperatures and densities. 

The temperature of the gas in which the Br series lines 
originate must lie between that of a UCHII region (T e ~ 
7500 K) at the lower end, to an OB star (T c < 30000 K) 
at the upper end. Similarly, the density of a UCHII region 
imposes a lower limit on the density of N e > 10 4 cm -3 . 
A realistic maximum density for the stellar wind would 
be N e < 10 11 cm" 3 . F or T e and N c in this range, the 
IStorev fe Hummerl l| 19951 ) Br 10/Br 7 ratio varies from 0.327 
to 0.490, i.e. around a 30% variation. Similarly, the Br 
12/Br 11 ratio varies from 0.756 to 0.834, i.e. about 10 %. 

We adopt the case-B values for MYSOs based on ob- 
servational evidence (e.g. iPorter et al.l I1998T ). Though the 
values for T c and N e differ from those found for T-Tauri 
stars, the correspo nding Br 12/Br 11 lin e ratios are compa- 
rable. For example. lHartigan et al] |l99l]) (and subsequently 
iMuzerolle et al.lll998l ) found values of T e ~ 10000 K and 



MYSOs: T e =7500K, N„=10 6 cm" 3 
Bary et al. 2008 
Optically Thick 



J 10" 




Figure 9. Br 10 luminosity against Br 7 luminosity for RMS 
sources. Detections are denoted by black diamonds and lim- 
its by green arrows. Th e black solid line shows the case-B 
IStorev fe Hummerl lll995h Br 10/Br 7 ratio using values of T e 
and N c found from observations of MYSOs; the red dash-dot line 
represents the Br 10/B r 7 ratio using T e and N e values for T- 
Tauri stars taken from iBarv et al.l {2008i); and the black dotted 
line represents the case in which Br 10 and Br 7 are both optically 
thick (i.e. black-body emission). The line luminosities have been 
corrected for extinction, and for the difference between measured 
and catalogue magnitudes. 



N = 10 14 cm -3 when mode lling produ c tion i n infalling 
magnetospheric gas, whereas IBarv et al.l ([2008) observed 
Paschen and Brackett series H I recombination line ratios 
consistent with temperatures T c ^ 2000 K and densities 
10 9 < N e < 10 10 cm , inconsistent with p rodu ction in ac- 



cretin g material. The lHartigan et al.l (Il99l | ) andlBarv et al 
(2008) T c and N c values correspond to IStorev fe Hummer 



11995J) Br 12/Br 11 ratios of 0.757 and 0.764 respectively, 
which are not vastly different from the 0.788 ratio given by 
using the observational values for T e and N e , given a typical 
flux error for the 1.64 urn line of ~ 10%. However, while the 
Br 12/Br 11 ratio is very similar whichever set of T c and N c 
values are used, this is not the cas e for the Br 10/Br 7 ra tios: 
The observed T c and N c and the lHartigan et al l (|l99ll ) T e 
and N e pro duce line ratios of 0.338 and 0.301 respectively, 
whereas the lBarv et~aT] (|2008h ratio is 0.597. 

Figure [5] shows Br 10 luminosity against Br 7 lumi- 
nosity. Shown on the p lot are 3 lines: one showing the 
IStorev fe Hummerl l| 19951 ) Br 10/Br 7 ratio using observed 
T c and N e values for MYSOs; one showing the Br 10/Br 7 
ratio for T-Tauri stars using T c and N e from IBarv et al.l 
(2008); and finally one sho wing the theoret i cal ra tio for op- 
tically thick emission. The lHartigan et all (|l99lh ratio for 
T-Tauri stars falls right next to the MYSO line, so is not 
shown on the plot. 

Most of the MYSOs fall very close to, or on the T c = 
7500 K and N e = 10 6 cm -3 line. However, for a minority of 
sources, the Br 10/Br 7 ratio is much greater than that pre- 
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Figure 10. Left: H2 luminosity against bolometric luminosity for RMS sources. Detections are denoted by black diamonds and limits 
by green arrows. The dotted line represents the ATS regression. Errors on detections are shown, but are frequently too small to be 
easily distinguishable on this scale. Right: Comparison of RMS data (diamonds) with those of lCarrl l|l990h (circles) and llshii et al.l {2001) 
(triangles). Only detections above the 3it limit are shown. The solid lines represent the loci of Ljj, = 10 -4 LboLj Lh 2 = 10~ 5 LboL; 
and Ljj 2 = 10 — 6 Lbol- In both plots, all the line luminosities have been corrected for extinction, and the RMS data have been corrected 
for the difference between measured and catalogue magnitudes. 



dieted by case-B reco mbination for the M YSO values of T c 
and N e - closer to the lBarv et~aD l|2008l ) T-Tauri line. This 
could imply that for these YSOs Br 7 is optically thick and 
therefore that the recombination does not conform to case- 
B. This is in contrast to the optically thin H II regions in 
which recombination line ratios do follow the case-B values. 
Alternatively, the T e an d N e values for th ese stars could be 
closer to those found bv lBarv et alJ l|2008h for T-Tauri stars 
than the previously observed values for MYSOs. Very few 
of the objects have Br 10/Br 7 ratios very close to the line 
for which both Br 10 and Br 7 are assumed to be optically 
thick. This suggests that though Br 7 may be optically thick 
for some sources, Br 10 is usually optically thin. 

6.4 Shock Emission: Molecular H2 and Forbidden 
[Fe II] 

The detection rate of the molecular H2 2.1218 urn line is 
56%, and 9% have additional molecular H2 lines. This is 
a higher detection rate than found by llshii et all (|200ll ) 
for intermediate-m ass YSOs (3 4%), and much higher than 
the rate found b y ICarJ |l990|) for low-mass YSOs (25%). 
llshii et alJ (l200ll ) interpret the presence of strong H2 emis- 
sion as emission produced by the shock where an outflow 
impacts the surrounding circumstellar material, indicating 
that at least 56% of the YSOs in our sample have a strong 
outflow. There may be more YSOs with outflows in our sam- 
ple, with either not enough circumstellar material to form 
a shock, or aligned at such an angle that we cannot see the 
light from the shock. 

The left panel of Figure [lOl shows H2 luminosity against 
bolometric luminosity. The equation of the regression line is 



L H2 = 10" 40 x (Lbol) 073 (7) 

The Kendall's t value (see Table [2} shows that there is a 
correlation between the H2 luminosity and the bolometric 
luminosity of the star. 

The right panel of Figure 1101 c o mpar es de tections in 
the RMS sources with those of[Carr (1990) and llshii et al.l 
(2001). The solid lines represent the loci of Lh 2 = 
10~ Lbo l , Lh, = 1 0~ Lbol, a nd L h 9 = 10~ Lbol. 
The ICarrl i|l99ol) and llshii et all (|200ll ) sources all have 
10" 6 Lbol < Lh 2 < 10" 4 Lbol, as do most of the RMS 
sources. This implies a common production mechanism for 
H2 for low-mass and high-mass YSOs, as with Br 7, adding 
further evidence to the idea that high-mass YSOs are very 
similar to low-mass YSOs. 

[Fe II] 1.64402 urn emission is a lso shock excited 
l|Lumsden et all Il993 ; iPorter et ail 1 19981) . As described in 
Section 16.11 its close proximity to Br 12 makes analysis of 
this line difficult. 20 objects (i.e. 11%) were found to have 
[Fe II] emission without the rest of the Br series. An esti- 
mated 46 further objects (i.e. 25%) have [Fe II] blended with 
Br 12. This figure is probably an upper limit, since the as- 
sumption that H I emi ssion in YSOs conform to case-B of 
iBaker fe Menzell (119381 ) is probably not valid for all YSOs 
(see Section [6731 and Figure [§). 



6.5 Accretion Discs: CO Bandhead and 
Fluorescent Fe II Emission 

The production of CO bandhead emission requires high den- 
sities and tempe ratures wh i ch can only be found in a circum- 
stellar disc (e.g. Carr 19891; IChandler et al.|[l995l ; iBik fe Thj 
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Figure 11. Left: CO 2—0 bandhead luminosity against bolometric luminosity for RMS sources. Detections are denoted by black diamonds 
and limits by green arrows. The lines represent the ATS regressions. Two lines are shown, one for regression with detections only (solid 
line), and one for all the data including non-detections (dotted line). Errors on detections ar e shown, bu t are frequent ly too smal l to be 
easily distinguishable on this scale. Right: Comparison of RMS data (diamonds) with those of lCarrl il989t ) (circles) and llshii et al.l {2001) 
(triangles). Only detections above the 3(7 limit are shown. The solid lines represent the loci of Leo = 10 -3 LboL; Leo = 10 -4 LboL; 
and Loo = 10 — 5 Lbol- In both plots, all the line luminosities have been corrected for extinction, and the RMS data have been corrected 
for the difference between measured and catalogue magnitudes. 



12004 : iDavies et al.1l2010l : IWheelwright et al.ll20ld ). Fluores- 
cent Fe II 1.6878 u.m emission in the MYSOs probably also 
originates in di scs: it is known to originate in a disc in 
both AGN (e.g. |Baldwin et all l2004h and classical Be stars 



(e.g. IZorec et al 



high-m ass YSOs bv lPorter et al 



2007 | ) . and has previou sly b een observed in 
1 19981 ) and lLumsden et all 



(I2012T). and in low - mass Y SOs (though less frequently) by 
lHamann fe Perssonl l| 19921 ). 

The CO bandhead was seen in 17% of the YSO spe ctra. 
This detection rate is lower than bo th the Card dl989l ) rate 
for low-mass YSOs (20%) and the llshii et"alT l|200ll ) rate 
for intermediate-mass YSOs (22%). Fe II emission was seen 
in 26% of our sources with visible H-band, usually in those 
objects with strong H-band H I emission. 7 objects were not 
visible at this wavelength, and more were very noisy so this 
detection rate should be considered as a lower limit. There 
is seldom overlap between the two lines - only 6 YSOs have 
both fluorescent Fe II and CO bandhead emission. In total, 
76 RMS objects (i.e. 39%) have evidence of a circumstellar 
disc. 

IConnellev fe Greene! |2010T ) note in their paper on low- 
mass Class I YSOs that all objects with CO bandhead emis- 
sion also show Br 7 emission. This trend is seen, though not 
as strongly, in the high-mass RMS YSOs: 75% of all YSOs 
have Br 7 emission, and 85% of YSOs with CO bandhead 
emission have Br 7. This is a higher Br 7 detection rate for 
YSOs with CO bandhead. However, 5 out of 36 (i.e. 14%) 
RMS objects with CO bandhead emission do not also have 
Br 7 emission. 

The left panel of Figure [11] shows CO 2-0 bandhead lu- 
minosity against bolometric luminosity. The lines represent 



the ATS regressions. Due to the number of censored data 
points (i.e. limits), a least-squares fit was not appropriate; 
the least-squares method either ignores the censored points 
or considers them with equal weight to the uncensored 
points, either of which gives a bias to the results of a fit. This 
is why regression was performed using the Akritas-Thiel- 
Sen (ATS) non-parametric algorithm rather than the usual 
least-squares method, and co rrelation tests were performed 
using the Kendall's r method (|Akritas. Murphy, fe LaVallevI 
Il995h . These methods take into account the effect of cen- 
sored data points on the correlation and regression, without 
giving them equal weight to the detections. For data with 
few censored points, the ATS line is comparable with the 
least squares method, so can handle a wide variety of data 
sets. For consistency and to allow like-for-like comparison 
with the other lines, the ATS method was used for all re- 
gressions and correlation tests. 

Initially, the fit and correlation tests were performed 
on all the data. The results show that there is no overall 
correlation between CO bandhead luminosity and bolomet- 
ric luminosity (see Table [2]). However, when non-detections 
are excluded, a correlation between the CO bandhead and 
bolometric luminosity is found. This difference is reflected in 
the regression lines: The equation for all the data including 
non-detections is 

Lco = 10- 51 x (Lbol) ' 58 (8) 
The equation for detections only is 

Lco = 10- 41 x (Lbol) ' 83 (9) 
The non-detections 'push' the line down to well below where 
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Figure 12. Fe II 1.6878 um luminosity against bolometric lu- 
minosity for RMS sources. Detections are denoted by black dia- 
monds and limits by green arrows. The lines represent the ATS 
regressions. Two lines are shown, one for regression with all the 
data including non-detections (dotted line), and one for regres- 
sion with detections only (solid line). Line luminosities have been 
corrected for extinction and for the difference between measured 
and catalogue magnitudes. 



Figure 13. He I 2.0587 |i.m luminosity against bolometric lu- 
minosity for RMS sources. Detections are denoted by black dia- 
monds and limits by green arrows. The lines represent the ATS 
regressions. Two lines are shown, one for regression with all the 
data including non-detections (dotted line), and one for regres- 
sion with detections only (solid line). Line luminosities have been 
corrected for extinction and for the difference between measured 
and catalogue magnitudes. 



it would be if only detections were taken into account. This 
demonstrates the effect that censored data points have on a 
large sample, and shows that it is important to include the 
censored points in the analysis when trying to understand 
the overall trends in the data-set. This regression method 
was employed for all the data for consistency, even when 
the censored points have only a minimal effect on the results 
(e.g. Br 7 emission). 

For the CO bandhead emission, the reason for this dif- 
ference may be that the ability to detect CO bandhead is 
unreliable. In some objects the broad CO bandhead emis- 
sion may simply be obscured by the spectral noise, or it 
may be swamped in a steeply rising continuum caused by 
excess dust emission. This effect probably predominates for 
the sources with the higher limits in Figure HTl It is known 
that CO bandhead emission is var i able i n some MYSOs (e.g. 
iBiscava et all 1 19971 ; IClarke et all 120061 ). If this is true for 
other MYSOs in our sample, we may not have observed the 
object when CO bandhead emission is present. There may 
be an inclination effect, though we have no way of testing 
this suggestion at this low resolution. Alternatively, some 
objects may be genuinely CO weak, particularly those ob- 
jects with very low limits in Figure 1111 This may indicate 
the lack of a disk with suitable neutral material for these 
objects, suggestive of very low accretion rates. 

The right panel of Figure QT] co mpar es de tections in 
the R MS sources with those of ICarrl fl989) and Ishi i et all 
(2001). The solid lines represent the loci of Leo = 
10 3 Lbol, Leo = 10" Lbol, and Leo = 10~ 5 Lbol- 
Most sources from all 3 surveys have 10 Lbol < Leo < 



10~ 3 Lbol- This shows that, once again, there is a trend 
through the low-, intermediate- and high-mass YSOs, im- 
plying a common mechanism throughout the mass range for 
sources in which CO is detected. 

Fluorescent Fe II 1.6878 u.m emission is also thought t o 
originate in a disk fealdwin et al J 12004 IZorec et all 120071 ). 
Figure [12] shows fluorescent Fe II 1.6878 [im luminosity 
against bolometric luminosity. The lines represent the ATS 
regressions. Again, due to the large number of limits, two re- 
gressions were performed. No overall correlation was found, 
but there was a correlation between Lp c n and Lbol when 
non-detections were excluded (see Tabled ■ As for CO band- 
head, this difference is reflected in the regression lines: The 
equation for all the data including non-detections is 

L Fe ii = 10- 4 - 2 x (Lbol) 054 (10) 

The equation for detections only is 

L Fe n = 10- 41 x (Lbol) 082 (11) 

Spectral noise may have an effect, and is probably the cause 
of the higher upper limits in Figure [12] However, we believe 
that the main effect differentiating between detections only 
and all data including non-detections is probably that there 
are genuine differences between sources. These differences 
will be discussed in more detail in a future paper. 

6.6 He I 

The He I 2.0587 ixm line was seen in emission in 15% of 
YSOs. Due to the requirement of hard UV photons to ion- 
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ize helium, it was naively expected that there should be a 
threshold luminosity of ~ 10 4 Lq or more. This is not seen 
in the data; He I emission is seen across the whole luminosity 
range covered by the RMS data. This implies that either lu- 
minosity is not necessarily a good indicator of temperature 
for high mass YSOs, or temperature does not drive He I 
production. Collisionally excited He I emission is frequently 
seen in low-mass T-Tauri stars, originating in a stellar wind 
<|Edwards et al.ll200d ; lEdwardsll2007i . l2009h . The He I emis- 
sion in the RMS sources with luminosity L < 10 4 Lq is 
probably also collisionally excited, originating in a wind, 
rather than ionized as in H II regions. This may also be 
the emission mechanism for some (or all) of the stars with 
L > 10 4 L Q . 

In addition, He I was seen in absorption in 5 spectra 
(e.g. G076.3829-00.6210 / S106IR, see Figure E]), or with a 
P-Cygni type profile in 15 spectra (see Table B3). Unfor- 
tunately, at this low resolution it was not possible to ob- 
tain expansion velocities for these lines. He I 2.0587 urn 
absorption has been studied in detail with high re s olutio n 
spectroscopy for G076.3829-00.6210 by iDrew et"aH (|l993h . 
They concluded that to be seen in absorption, this line re- 
quires high kinetic temperatures (T > 10 4 K) and electron 
densities (n e > 10 8 cm -3 ) in order for the transition to be 
preferentially populated from below rather than above. This 
suggests that the He I absorption in G076. 3829-00.6210 is 
produced in an outflow originating very close to the star. It 
is likely that He I absorption in other high-mass YSOs also 
originates in an outflow. 

Figure [T3] shows He I 2.0587 urn luminosity against 
bolometric luminosity, for sources with He I in emission. He I 
absorption is not included in this plot. The lines represent 
the ATS regressions. Again, two regressions and correlation 
tests were performed, finding that a correlation between He I 
luminosity and bolometric luminosity is not an overall trend 
in the MYSO population, but does exist where He I is de- 
tected (see Table [2}. The equation for all the data including 
non-detections is 



L Hc i = 10~ 5 ' 8 x 



(Lbol) 



The equation for detections only is 



10" 



x (L BO l) C 



(12) 



(13) 



In this case, spectral noise is less likely to be a causal factor 
for the differences in the analysis; the spectrum at 2.0587 um 
is not as noisy as at ~ 2.3 urn or the H-band. It is possi- 
ble that the low resolution of the spectra mean that self- 
absorption could prevent us from detecting He I if the line 
is sufficiently narrow. At higher resolutions we may see He I 
in more objects when the profile could be resolved. How- 
ever, it is more likely that the results of these correlation 
tests reflect real differences between the sources. 



7 CONCLUSIONS 

Near-IR spectroscopic data were obtained for 247 objects 
selected from the RMS survey. The spectra were classified, 
finding 180 YSOs, 15 YSOs within H II regions, 26 H II 
regions, 7 evolved stars, 5 PPN, 4 PN, 5 M-type supergiants, 
and 5 evolved hot stars. Spectra were found to be a valuable 
confirmation of classification in addition to our imaging data 



in 45% of cases, and the only means of classifying the source 
in 5%. The properties of the YSOs are as follows: 

• The YSOs have luminosities ranging from 52 Lq to 
3.5 x 10 5 Lq, and extinctions ranging from Av = 2.7 
to A v = 114. 

• Most YSOs were found to have emission lines, though 
not all had the same lines. The detection rates of Br 7, H2, 
CO bandhead, [Fe II] 1.64 urn, fluorescent Fe II 1.6878 urn, 
and He I 2.0587 urn were 75%, 56%, 17%, 11%, 26%, and 
15% respectively. He I 2.0587 urn was seen in absorption in 
5 spectra. Br 7 and He I 2.0587 urn were seen with P-Cygni 
type profiles in 13 and 15 objects respectively, of which 8 
objects had both lines with P-Cygni profiles. This indicates 
the presence of an outflowing wind. 

• In total, 39% of the YSOs were found to have either 
fluorescent Fe II 1.6878 um or CO bandhead emission (or 
both), both of which are evidence of a circumstellar disc. 
56% had H2 emission, indicating the presence of an outflow. 

• The Br 7, H2, and CO ba ndhead data were com- 
pared with low-mass YSOs from ICarij (Il989l. Il990h and 
intermediate-mass YSOs from llshii et~aLl i|200ll ). The Br 7 
detection rate was lower than that for the intermediate-mass 
YSOs, but comparable with the detection rate for low-mass 
YSOs. The H2 detection rate was higher than the detection 
rates for both the low- and intermediate-mass YSOs. Con- 
versely, the CO bandhead detection rate was lower for the 
RMS YSOs than for both the low- and intermediate-mass 
YSOs. The differences in detection rates between the 3 data 
sets may be due to differences in obscuration and evolution. 
We will discuss these differences in more detail in Cooper et 
al. (in preparation). 

• Strong correlations were found between Lar 7 and Lbol 
and between Lh 2 and Lbol. 

• For CO bandhead, no overall correlation was found with 
Lbol- However, when non-detections were excluded, there 
was a correlation. This may be due to the difficulty in dis- 
tinguishing broad emission lines from a steeply rising con- 
tinuum, variability in the emission, or because some objects 
genuinely do not have CO bandhead emission (perhaps in- 
dicating an evolutionary sequence). 

• The same effect was seen for both Fe II 1.6878 um and 
He I 2.0587 um emission: no overall correlation with Lbol 
was found but there were correlations found when only de- 
tections above 3er were considered. For Fe II, spectral noise 
is likely to be an issue for some sources, but we believe the 
major contribution is that there are real differences between 
the sources. For He I, spectral noise is unlikely to be the is- 
sue: the continuum at around ~ 2.06 um is not as noisy as at 
~ 2.3 um or in the H-band. However, self-absorption might 
cause the emission line not to be seen at this low resolu- 
tion. Again, it may also be explained by genuine differences 
between the sources. 

• The line luminosity data for Br 7, H2, and CO band- 
head detections were compared with the low-mass YSOs 
from ICarrj (Il989l . Il990l ) and intermediate-mass YSOs from 
llshii et al (|200ll ). For all three lines, a trend was seen across 
the whole mass range, from luminosities spanning five orders 
of magnitude. This suggests that the production mechanism 
for each line is the same for low-, intermediate-, and high- 
mass stars, i.e. high-mass YSOs appear to resemble scaled- 
up versions of low-mass YSOs. This is consistent with cur- 
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rent theories in which all stars form in a similar fashion, e.g. 
iKrumholz etahl (|2009h . 
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APPENDIX A: TARGET OBJECT DATA 
TABLES 

APPENDIX B: EMISSION LINE FLUXES AND 
EQUIVALENT WIDTHS 



Table Al. Table of all spectra, showing RA, Dec, observing date, position angle (PA), total exposure time (Exp. Time), classification, distance, luminosity, and radio data. The PA was chosen individually for each object 
from any images that were available. For the earlier objects, these were 2MASS images, but for the later runs GLIMPSE images were used. The aim was to centre on the target object, but to align the slit to catch any 
extended emission, outflow, or other interesting nearby objects in the slit at the same time. Some objects were observed multiple times with different PAs to get spectra of all the interesting features in the region (see 
Section 2). The exposure times were chosen based on the magnitudes of the target object (shown in Table A2). The classification process is described in Section 4. and the distance, luminosity, and radio data were taken 
from other RMS publications, listed in Section 1. *The final spectrum of G025. 6498+01. 0491 is a composite of two spectra, taken on 20070626 and 20070630. 



Name 


RA (.12000) 


Dec. (,12000) 


Date 


PA (°) 


Exp. Time (s) 


NIR Classification 


Distance (kpc) 


Luminosity (Lq) 


Rad. Freq. (GHz) 


Rad. Flux (mjy) 


G010.8411-02.5919 


18:19:12.21 


-20:47:29.70 


20040415 


13 


720 


YSO 


1.8 


2.2 X10 4 


8.6 


3.6 


G010.8856+00.1221 


18:09:07.97 


-19:27:23.70 


20080815 





60 


YSO 


13.5 


9.0 xlO 4 


5 


<1.0 


G011.9019+00.7265 


18:08:58.77 


-18:16:29.70 


20080816 


-90 


60 


YSO 


3.1 


2.1 XlO 3 


5 


<0.7 


G016.7122+01.3119 - 1 


18:16:26.38 


-13:46:24.40 


20040805 


80 


90 


YSO 


2.0 


1.6 xlO 3 


5 


<0.6 


G016.7122+01.3119 - 2 


18:16:27.54 


-13:46:21.40 


20040805 


80 


90 


YSO 


2.0 


1.6 xlO 3 


5 


<0.6 


G016.7981+00.1264 


18:20:55.30 


-14:15:30.70 


20070711 


-78 


60 


YSO 


2.0 


2.6 xlO 3 


5 


<0.6 


G017.0332+00.7476A 


18:19:07.33 


-13:45:23.20 


20070622 





240 


YSO 


2.0 


1.6 xlO 3 


5 


<0.8 


G017.3765+02.2512 


18:14:21.05 


-12:44:33.20 


20040806 


70 


90 


YSO 


1.2 


912 


5 


<0.7 


G018.3412+01.7681 


18:17:58.11 


-12:07:24.80 


20030430 


-90 


60 


YSO 


2.0 


1.1 xlO 4 


8.6 


<0.4 


G018.3706-00.3818 


18:25:48.37 


-13:06:29.10 


20070713 


54 


60 


YSO 


4.1 


4.9 xlO 3 


5 


<1.2 


G018.6608+00.0372 


18:24:50.23 


-12:39:22.30 


20070622 


-90 


240 


YSO 


10.9 


2.0 xlO 4 


5 


<1.0 


G019.7540-00.1279 


18:27:31.59 


-11:45:55.10 


20070623 


-90 


120 


HIIR 


8.0 


4.4 xlO 4 


8.6 


<0.4 


G019.8922+00.1023 


18:26:57.29 


-11:32:09.10 


20070711 


-90 


780 


YSO 


12.6 


8.2 xlO 4 


5 


<1.1 


G019.9224-00.2577 


18:28:18.96 


-11:40:36.90 


20070622 


-68 


240 


YSO 


4.6 


3.2 xlO 3 


5 


<1.1 


G020.5143+00.4936 


18:26:43.24 


-10:48:18.20 


20080816 


-86.5 


840 


YSO 


2.3 / 13.6 


360 / 1.3x10" 


5 


<0.6 


G021.3853-00.2537 


18:31:03.99 


-10:22:44.70 


20070623 


67 


240 


HIIR 


5.5 


3.2 xlO 4 


5 


106.6 


G021.5624-00.0329 


18:30:36.06 


-10:07:11.00 


20080816 


-90 


60 


YSO 


7.9 


1.6 xlO 4 


5 


<1.0 


G023.3891+00.1851 


18:33:14.32 


-08:23:57.40 


20070626 


-90 


40 


YSO 


3.2 


2.1 xlO 4 


5 


<1.0 


G023.4394-00.2394 


18:34:51.69 


-08:33:01.00 


20080628 


-45 


60 


HIIR 


5.6 


2.0 xlO 4 


5 


<1.1 


G023.4984-00.0373 


18:34:14.28 


-08:24:15.00 


20080624 


-90 


40 


Evolved Star 




_ 


5 


<1.0 


G023.6566-00.1273 


18:34:51.56 


-08:18:21.40 


20070626 


-90 


60 


YSO 


3.2 


6.2 xlO 3 


5 


<1.0 


G024.6343-00.3233 


18:37:22.71 


-07:31:41.70 


20070621 


40 


60 


YSO 


3.3 


5.7 xlO 3 


5 


<0.7 


G025.4018+00.0198A 


18:37:34.48 


-06:41:21.10 


20080807 


-90 


5 


M Star 


7.7 


6.5 xlO 3 


5 


<1.6 


G025.6498+01.0491* 


18:34:20.90 


-05:59:42.60 


_ 





240 


YSO 


3.1 


2.1 xlO 4 


8.6 


3.8 


G025.7161+00.0486 


18:38:02.83 


-06:23:47.90 


20070626 


-34.01 


120 


YSO/HIIR 


9.4 


7.3 xlO 4 


5 


15.8 


G025.8015-00.1570 - 1 


18:38:56.37 


-06:24:53.50 


20070711 





60 


YSO/HIIR 


5.6 


2.8 xlO 4 


5 


29.2 


G025.8015-00.1570 - 2 


18:38:56.38 


-06:24:52.63 


20070711 





60 


YSO 


5.6 


2.8 xlO 4 


5 


29.2 


G026.2020+00.2262 


18:38:18.52 


-05:52:57.50 


20080628 


-90 


40 


YSO 


7.6 


3.1 xlO 4 


5 


<1.1 


G026.3050+00.1162 


18:38:53.55 


-05:50:30.60 


20080628 





40 


Other 


_ 


_ 


5 


<1.0 


G026.3176-00.0134 


18:39:23.01 


-05:53:19.90 


20070621 


-90 


60 


Other 


_ 


_ 


5 


19.5 


G026.3819+01.4057 - 1 


18:34:25.82 


-05:10:52.80 


20040513 


-39.1 


60 


YSO 


2.3 


1.4 xlO 4 


5 


<0.6 


G026.3819+01.4057 - 2 


18:34:25.68 


-05:10:50.30 


20040513 


-39.1 


60 


YSO 


2.3 


1.4 xlO 4 


5 


<0.6 


G026.4207+01.6858 


18:33:30.55 


-05:01:02.10 


20040806 





1350 


YSO 


2.3 


1.2 xlO 4 


5 


<0.6 


G026.4488+01.7425A 


18:33:21.19 


-04:58:05.90 


20040806 





90 


Other 


2.3 


5.2 xlO 3 


5 


<0.7 


G026.4488+01.7425B 


18:33:21.21 


-04:58:01.40 


20040806 





90 


HIIR 


2.3 


6.7 xlO 3 


5 


5.2 


G026.4897-00.5455 


18:41:35.93 


-05:58:50.80 


20070711 





60 


PPN 


4.4 


6.2 xlO 3 


5 


<0.6 


G026.4958+00.7105 - 1 


18:37:07.29 


-05:24:01.30 


20070623 


6 


240 


YSO 


11.9 


2.0 xlO 4 


5 


<0.6 


G026.4958+00.7105 - 2 


18:37:07.31 


-05:23:58.30 


20070623 


6 


240 


YSO 


11.9 


2.0 xlO 4 


5 


<0.6 


G026.5972-00.0241 


18:39:55.89 


-05:38:45.04 


20070623 





240 


YSO/HIIR 


1.9 


2.4 xlO 3 


8.6 


<0.4 


G027.2220+00.1361 - 1 


18:40:30.75 


-05:01:03.96 


20080725 


-65 


240 


Evolved Star 


7.6 


1.0 xlO 4 


5 


<0.7 


G027.2220+00.1361 - 2 


18:40:30.83 


-05:01:04.52 


20080725 


-65 


240 


YSO 


7.6 


1.0 xlO 4 


5 


<0.7 


G027.7954-00.2772 


18:43:02.29 


-04:41:49.10 


20070711 


30 


60 


YSO 


3.1 


2.1 xlO 3 


5 


<1.0 


G028.2325+00.0394 


18:42:42.50 


-04:09:46.00 


20080725 


21 


120 


YSO 


6.2 


3.3 xlO 3 


5 


<1.5 


G028.3046-00.3871A 


18:44:22.00 


-04:17:39.50 


20070626 


45 


60 


YSO 


5.2 


1.0 xlO 4 


5 


<1.4 


G028.3373+00.1189 


18:42:37.12 


-04:02:02.20 


20080722 


-90 


960 


YSO 


5.0 


1.3 xlO 4 


5 


<1.2 


G028.7799+03.4978 


18:31:23.97 


-02:05:29.50 


20040428 





14 


Other 






5 


1.3 


G028.8621+00.0657 


18:43:46.45 


-03:35:31.30 


20070622 


-60 


120 


YSO 


6.2 


1.0 xlO 5 


5 


<1.2 


G030.1468+01.4075 


18:41:20.60 


-01:50:07.60 


20040809 


90 


150 


PPN 






5 


<0.9 
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Name 


RA (J2000) 


Dec. (,12000) 


Date 


PA (°) 


Exp. Time (s) 


NIR Classification 


Distance (kpc) 


Luminosity (L©) 


Rad. Freq. (GHz) 


Rad. Flux (mjy) 


G030.1981-00.1691 


18:47:03.07 


-02:30:36.20 


20070626 


41 


60 


YSO 


7.4 


3.4 X10 4 


5 


<0.8 


G030.2340-00.1392 


18:47:00.42 


-02:27:52.30 


20070626 


-73 


40 


PN 


7.4 


1.4 xlO 4 


5 


349.9 


G030.2971+00.0549 


18:46:25.77 


-02:19:13.80 


20070623 


36.99 


240 


YSO 


7.4 


7.8 XlO 3 


5 


<1.0 


G030.4117-00.2277 


18:47:39.01 


-02:20:52.30 


20080724 


-67.9 


60 


YSO 


7.4 


4.7 xlO 3 


5 


<1.1 


G030.5942-00.1273 


18:47:37.55 


-02:08:19.80 


20070704 


40 


40 


YSO 


5.7 


6.0 xlO 3 


5 


<1.0 


G030.8185+00.2729 


18:46:36.62 


-01:45:21.70 


20070715 


-5 


60 


YSO 


5.7 


1.1 xlO 4 


8.6 


<0.4 


G030.9726-00.1410 


18:48:22.06 


-01:48:29.80 


20080725 


-75.3 


120 


YSO 


5.7 


2.8 xlO 3 


5 


<0.7 


G030.9727+00.5620 


18:45:51.70 


-01:29:13.10 


20080722 


-59 


240 


YSO 


11.9 


2.1 xlO 4 


5 


<0.7 


G030.9959-00.0771 


18:48:10.67 


-01:45:25.60 


20070624 


-90 


240 


YSO 


5.7 


5.9 xlO 3 


5 


<1.2 


G031. 1677+00.1259 


18:47:46.26 


-01:30:46.20 


20080724 


-4 


60 


PPN 


_ 


- 


5 


<1.4 


G031.6617+00.3667 


18:47:48.90 


-00:57:48.00 


20080724 


-33 


60 


PN 


12.7 


5.3 xlO 4 


5 


<0.5 


G032.0451+00.0589 


18:49:36.56 


-00:45:45.50 


20070624 


-90 


4080 


YSO 


5.7 


2.8 xlO 4 


5 


<1.1 


G032.0518-00.0902 


18:50:09.23 


-00:49:28.90 


20080725 


-45 


120 


YSO 


4.5 


4.0 xlO 3 


5 


<1.1 


G032.1514+00.1317 


18:49:32.50 


-00:38:05.40 


20040428 


-29.7 


60 


HIIR 


5.7 


5.0 xlO 4 


5 


264.4 


G032.4727+00.2041 


18:49:52.55 


-00:18:56.90 


20070630 





60 


YSO/HIIR 


11.0 


4.7 xlO 4 


8.6 


<0.4 


G032.8205-00.3300 


18:52:24.47 


-00:14:57.80 


20080724 


-86.8 


1080 


YSO 


5.1 


1.4 xlO 4 


5 


<0.7 


G032.9957+00.0415 


18:51:24.46 


+00:04:33.70 


20070626 


17 


1140 


YSO 


8.9 


3.2 xlO 4 


8.6 


<0.4 


G033.3891+00.1989 


18:51:33.82 


+00:29:51.10 


20070704 


27.99 


15 


YSO 


5.1 


1.0 xlO 4 


5 


<1.0 


G034.0126-00.2832 


18:54:25.06 


+00:49:56.60 


20070704 





300 


YSO 


13.3 


3.6 xlO 4 


5 


<0.7 


G034.0500-00.2977 


18:54:32.31 


+00:51:32.60 


20070704 


18 


40 


YSO 


13.3 


2.4 xlO 4 


5 


<0.8 


G034.4035+00.2282 


18:53:18.37 


+01:24:54.64 


20070624 


-31.5 


120 


YSO 


3.1 


9.3 xlO 3 


5 


9.7 


G034.6243-00.1300 


18:54:59.25 


+01:26:47.30 


20080722 


-39.41 


120 


YSO/HIIR 


1.6 / 12.4 


956 / 5.7xl0 4 


5 


6.8 


G034.7569+00.0247 


18:54:40.73 


+01:38:06.60 


20070624 


45 


240 


YSO 


5.0 


9.4 xlO 3 


8.6 


<0.4 


G034.8211+00.3519 


18:53:37.89 


+01:50:30.60 


20070704 


-36 


15 


YSO 


3.1 


6.4 xlO 3 


5 


<0.7 


G035.1979-00.7427 


18:58:13.11 


+01:40:39.90 


20040429 


15.6 


1260 


YSO 


2.2 


3.1 xlO 4 


5 


6 


G036.8780-00.4728 - 1 


19:00:19.83 


+03:17:42.90 


20080726 


-90 


120 


YSO 


3.6 


5.0 xlO 3 


5 


5.7 


G036.8780-00.4728 - 2 


19:00:19.84 


+03:17:43.40 


20080727 


-10 


120 


YSO 


3.6 


5.0 xlO 3 


5 


5.7 


G036.9194+00.4825A 


18:56:59.79 


+03:46:04.00 


20070624 


51 


5280 


YSO 


12.7 


1.0 xlO 4 


5 


<0.6 


G037.5536+00.2008 


18:59:09.96 


+04:12:15.60 


20070624 


-70.01 


480 


YSO 


6.7 


3.9 xlO 4 


8.6 


<0.4 


G039.4943-00.9933 


19:06:59.71 


+05:22:53.30 


20080724 


26.6 


60 


YSO 


3.6 


8.0 xlO 3 


5 


<0.6 


G039.8821-00.3457 


19:05:24.12 


+06:01:25.90 


20070625 


6 


240 


HIIR 


9.1 


5.1 xlO 4 


5 


355 


G040.0809+01.5117 


18:59:07.15 


+07:02:58.90 


20040822 


-52.01 


120 


M Star 


- 


- 


5 


<0.6 


G040.4247+00.6989A 


19:02:39.54 


+06:59:08.10 


20080726 





240 


Evolved Star 


12.0 


9.9 xlO 3 


5 


5.2 


G040.5451+02.5961A 


18:56:04.56 


+07:57:26.15 


20040806 


35 


90 


HIIR 


2.3 


1.6 xlO 4 


5 


464.8 


G042.0341+00.1905A 


19:07:28.19 


+08:10:53.30 


20080722 


-31.1 


1380 


YSO 


11.4 


3.1 xlO 4 


5 


<0.6 


G042.0977+00.3521 


19:07:00.52 


+08:18:45.60 


20080724 


39.79 


2880 


YSO 


11.4 


6.8 xlO 4 


5 


<0.6 


G042.1099-00.4466 


19:09:53.58 


+07:57:14.50 


20080724 


5.3 


3000 


YSO/HIIR 


8.5 


4.1 xlO 4 


8.6 


14.8 


G043.1635-00.0697A 


19:10:30.28 


+09:03:45.40 


20080727 


64.89 


120 


YSO 


11.7 


1.1 xlO 4 


5 


<10.2 


G043.5216-00.6476 


19:13:15.44 


+09:06:49.20 


20060916 


90 


60 


YSO 


8.2 


3.8 xlO 3 


5 


<0.6 


G043.9956-00.0111 


19:11:51.64 


+09:49:40.50 


20080724 


45 


60 


YSO 


7.5 


2.6 xlO 4 


5 


<0.6 


G044.3103+00.0416 


19:12:15.71 


+10:07:53.50 


20080726 


-90 


2160 


YSO/HIIR 


7.5 


2.9 xlO 4 


5 


6.4 


G045.1894-00.4387 


19:15:38.98 


+ 10:41:14.40 


20080722 





60 


YSO 


6.0 


7.2 xlO 3 


_ 


_ 


G045.4543+00.0600 - 1 


19:14:21.28 


+11:09:15.54 


20040616 


6.2 


60 


HIIR 


7.3 


- 


5 


417.6 


G045.4543+00.0600 - 2 


19:14:21.28 


+11:09:16.76 


20040616 


6.2 


60 


HIIR 


7.3 




5 


417.6 


G045.4641+00.0284 


19:14:29.09 


+11:08:49.90 


20080727 


-90 


6240 


YSO 


7.3 


1.2 xlO 4 


5 


<3.5 


G048.6085+00.0258D 


19:20:30.60 


+ 13:55:38.10 


20080720 


-46 


40 


M Star 


10.3 


1.1 xlO 5 


5 


61 


G048.9897-00.2992A 


19:22:26.64 


+14:06:45.60 


20031026 





120 


YSO 


5.1 


9.5 xlO 3 


5 


<1.3 


G048.9897-00.2992B 


19:22:26.13 


+14:06:39.70 


20031026 





120 


HIIR 


5.1 


2.4 xlO 4 


5 


11.5 


G049.0431-01.0787 


19:25:22.25 


+13:47:19.70 


20030802 


-43.5 


60 


YSO 


2.9 


2.7 xlO 3 


5 


<0.7 


G049.4227-00.3715 


19:23:32.65 


+14:27:28.60 


20080720 





540 


YSO 


5.1 


2.1 xlO 4 


5 


<18.1 


G049.4883-00.3545A 


19:23:35.87 


+14:31:28.60 


20080722 


-49 


120 


HIIR 


5.1 


5.1 xlO 3 


5 


<13.1 


G049.4883-00.3545B 


19:23:36.79 


+ 14:31:16.70 


20080722 


-49 


120 


YSO 


5.1 


5.1 xlO 3 


5 


<13.1 


G049.4970-00.4718 


19:24:03.16 


+14:28:34.30 


20030804 


-58 


60 


HIIR 


5.1 


6.4 xlO 3 


5 


<6.8 


G049.5373-00.3929 


19:23:50.46 


+14:32:57.50 


20080720 


-90 


20 


Evolved Star 


5.1 


2.1 xlO 5 


5 


<7.8 
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Name 




RA (,12000) 


Dec. (.12000) 


Date 


PA (°) 


Exp. Time (s) 


G050.0721+00.5591 




19:21:24.79 


+15:28:04.60 


20080724 


-37 


3360 


G050.2213-00.6063 




19:25:57.82 


+15:02:59.50 


20030611 


35 


60 


G050.2844-00.3925A 




19:25:17.79 


+ 15:12:24.50 


20040616 


65.7 


1740 


G050.4802+00.7058 




19:21:40.43 


+15:53:54.50 


20030507 


-90 


60 


G052.2025+00.7217A 




19:24:59.86 


+ 17:25:18.10 


20040616 


58.1 


60 


G052.2078+00.6890 




19:25:08.56 


+17:24:47.40 


20080720 


-49 


3600 


G052.5405-00.9272 




19:31:45.04 


+16:55:59.20 


20050712 


90 


180 


G052.9217+00.4142 




19:27:35.01 


+17:54:38.00 


20030804 


40 


60 


G052.9221-00.4892 




19:30:54.61 


+17:28:41.80 


20050710 


26 


60 


G053.1417+00.0705 




19:29:17.59 


+17:56:23.30 


20030611 


12 


60 


G053.5343-00.7943 




19:33:16.39 


+17:52:05.00 


20040616 


-42.7 


42 


G055.1581-00.2991A 




19:34:45.99 


+19:31:37.90 


20060908 


33 


120 


G055.3704+00.1858 




19:33:24.25 


+19:56:55.70 


20080707 


-90 


10 


G056.3694-00.6333 




19:38:31.56 


+20:25:19.50 


20060915 


-10 


60 


G056.4120-00.0277 




19:36:21.53 


+20:45:18.00 


20080707 


-90 


40 


G057.5474-00.2717A 




19:39:39.61 


+21:37:31.80 


20050716 


-67 


60 


G059.3614-00.2068 




19:43:17.96 


+23:14:01.60 


20030601 


45 


60 


G059.6403-00.1812A 




19:43:48.54 


+23:29:17.90 


20030531 


-90 


60 


G059.7831+00.0648 




19:43:11.22 


+23:44:04.00 


20030601 


60 


60 


G059.8329+00.6729 




19:40:59.59 


+24:04:45.18 


20060916 


60 


120 


G060.5750-00.1861 




19:45:52.48 


+24:17:42.20 


20060915 


-30 


480 


G063. 1140+00.3416 




19:49:32.10 


+26:45:15.10 


20050716 





60 


G065.7798-02.6121 




20:07:06.57 


+27:28:53.20 


20050729 


-13 


60 


G068.2040+00.2387 




20:01:59.96 


+31:03:10.30 


20030804 


-59 


60 


G069.5395-00.9754 




20:10:09.06 


+31:31:35.80 


20040706 


-75.1 


120 


G070.3329+01.5864 - 


1 


20:01:55.08 


+33:34:20.10 


20030804 





60 


G070.3329+01.5864 - 


2 


20:01:55.09 


+33:34:19.10 


20030804 





60 


G070.6740+01.1919 




20:04:23.65 


+33:39:04.30 


20061001 


45 


14 


G071.8944+01.3107 




20:07:04.79 


+34:44:42.70 


20030804 


72 


60 


G072.2479+00.2617B 




20:12:17.41 


+34:28:12.10 


20070623 


45.99 


3840 


G073.0633+01.7958 




20:08:10.09 


+35:59:24.10 


20031026 


45 


60 


G073.6525+00.1944 




20:16:21.96 


+35:36:06.30 


20030816 





1980 


G073.6952-00.9996 




20:21:18.89 


+34:57:50.90 


20030611 


-37 


42 


G075.6014+01.6394 




20:15:48.16 


+38:01:31.30 


20070622 





4200 


G075.7666+00.3424 - 


1 


20:21:41.57 


+37:26:06.20 


20080722 


16.5 


60 


G075.7666+00.3424 - 


2 


20:21:39.42 


+37:25:15.00 


20080724 


71.9 


60 


G076.0902+00.1412 




20:23:27.30 


+37:34:54.00 


20040716 





60 


G076. 1877+00.0974 




20:23:55.15 


+37:38:10.70 


20080722 


45 


120 


G076.3829-00.6210 




20:27:26.77 


+37:22:47.80 


20030611 


-12 


7 


G077.3455+04.4309 




20:08:38.46 


+41:00:40.70 


20050729 


57 


60 


G077.4052-01.2136 




20:32:54.10 


+37:51:29.70 


20040702 


70 


120 


G077.4622+01.7600 - 


1 


20:20:39.34 


+39:37:55.30 


20040708 





60 


G077.4622+01.7600 - 


2 


20:20:39.07 


+39:37:58.60 


20040513 


15 


60 


G077.8999+01.7678 




20:21:55.02 


+39:59:45.50 


20030820 


-3 


60 


G077.9550+00.0058 




20:29:31.76 


+39:01:20.80 


20070626 





60 


G078. 1224+03.6320 




20:14:25.86 


+41:13:36.40 


20030818 


-57.51 


60 


G078.4373+02.6584B 




20:19:38.49 


+40:56:33.70 


20030816 


74.7 


2160 


G078.4705-00.1830 




20:31:53.35 


+39:19:37.60 


20070622 





240 


G078.4754+01.0421 




20:26:44.44 


+40:02:57.80 


20040708 


-50 


60 


G078.7641+01.6862 




20:24:51.67 


+40:39:25.30 


20070624 


45 


1200 


G078.8867+00.7087 




20:29:24.87 


+40:11:19.40 


20030612 


63 


259 


G078.9761+00.3567 




20:31:11.26 


+40:03:07.60 


20080722 


-49.6 


40 


G079.1272+02.2782 




20:23:23.83 


+41:17:39.30 


20070704 


18 


60 


G079.3202+01.3131 




20:28:10.25 


+40:53:37.60 


20080722 


-90 


120 



NIR Classification 


Distance (kpc) 


Luminosity (L©) 


Rad. Freq. (GHz) 


Rad. Flux (m.Iy) 


YSO 


11.2 


1.8 


XlO 4 


5 


<0.6 


YSO 


3.3 


4.3 


XlO 3 


5 


<0.6 


YSO 


9.9 


2.1 


xlO 4 


5 


<0.9 


PN 


- 




_ 


5 


5.4 


YSO 


10.2 


1.6 


xlO 4 


5 


<0.7 


YSO 


10.2 


1.9 


xlO 4 


5 


<0.7 


YSO 


4.9 


1.4 


xlO 4 


5 


<0.6 


YSO 


5.7 


3.2 


xl0 ;i 


5 


<0.6 


HIIR 


5.1 


7.2 


xl0 ;i 


5 


<0.6 


YSO 


1.6 


3.3 


xlO 3 


5 


<0.7 


YSO 


4.7 


6.2 


xlO ;i 


5 


<0.6 


YSO 


4.9 


1.4 


xlO 4 


5 


10.4 


M Star 


3.1 


9.6 


xlO ;i 


5 


<0.7 


YSO 


6.4 


6.5 


xlO 3 


5 


<0.6 


YSO 


10.0 


1.7 


xlO 4 


5 


<0.7 


HIIR 


9.1 


3.1 


xlO 4 


5 


<1.0 


YSO 


2.2 


941 


8.6 


<0.4 


YSO 


2.2 


1.5 


xlO 3 


5 


<0.8 


YSO 


2.2 


8.4 


xl0 ;i 


8.6 


1 


YSO 


4.2 


1.9 xl0 ;i 


5 


<0.7 


YSO 


0.2 / 8.2 


20 / 3.6X10 4 


5 


<0.4 


YSO 


5.6 


6.1 


xlO 3 


5 


<0.7 


YSO 


0.3 




52 


5 


<0.7 


YSO 


10.1 


1.4 


xlO 4 


5 


<0.9 


HIIR 


1.2 / 4.7 


6.5 xlO 3 


/ 9.4xl0 4 


_ 


146.8 


HIIR 


7.0 


9.1 


xlO 4 


5 


126.7 


HIIR 


7.0 


9.1 


xlO 4 


5 


126.7 


Other 


1.7 


2.6 


xl0 ;i 


5 


387.8 


YSO 


1.7 


3.5 


xlO ;i 


8.6 


<0.4 


YSO 


13.1 


1.1 


xlO 4 


5 


<0.9 


YSO 


1.7 


2.4 


xlO 3 


5 


<1.0 


YSO 


13.1 


3.5 


xlO 5 


5 


<0.7 


YSO 


8.5 


2.2 


xlO 4 


5 


<1.0 


YSO 


13.2 


3.9 


xlO 4 


5 


<1.0 


YSO 


1.7 


4.8 


xlO 4 


5 


<2.4 


YSO 


1.7 


4.8 


xlO 4 


5 


<2.4 


YSO 


1.7 


1.0 


xlO 3 


5 


<1.1 


HIIR 


1.7 


1.0 


xlO 4 


5 


396.7 


YSO/HIIR 


1.7 


5.9 


xlO 4 


- 


14.9 


M Star 


_ 






5 


<0.6 


YSO 


1.7 


654 


5 


<1.1 


YSO 


1.7 


8.2 


xlO 3 


5 


24.9 


YSO 


1.7 


8.2 


xl0 ;i 


5 


24.9 


YSO 


1.7 


1.1 


xl0 ;i 


5 


<1.0 


HIIR 


1.7 


2.2 


xlO ;i 






YSO 


1.7 


5.8 


xlO ;i 


8.6 


<0.4 


YSO 


1.7 


1.0 


xlO 4 




82.2 


YSO/HIIR 


10.6 


4.4 


xlO 4 


5 


<1.2 


YSO 


1.7 


3.5 


xl0 ;i 


5 


<1.1 


YSO 


12.4 


5.9 


xlO 4 


5 


<0.7 


YSO 


1.7 


4.8 


xlO 4 


5 


<0.4 


YSO 


1.7 


8.8 


xl0 ;i 


8.6 


7.6 


YSO 


1.7 


2.7 


xlO ;i 


8.6 


1.4 


HIIR 


8.6 


4.8 


xlO 4 


5 


6.1 



3 

Co 

CO 

e 

03 
CO 

a 

-i 

i 

£a 

3 

Co 
CI 
O 



a 

Co 
03 

c5 
S 

s 

C£5 

ST 

-5 

o 

■s: 

Ob 
03 

r 1 - 

C/3 



co 



Table Al. Page 4. 



Name 


RA (.12000) 


Dec. (.12000) 


Date 


PA(°) 


Exp. Time (s) 


NIR Classification 


Distance (kpc) 


Luminosity (Lq) 


Rad. Freq. (GHz) 


Rad. Flux (mjy) 


G079.3248+01.2901 


20:28:16.15 


+40:52:58.00 


20080730 


18.19 


120 


HIIR. 


8.6 


5.1 X10 4 


5 


<1.7 


G080.0467+00.3101 


20:34:43.26 


+40:53:13.60 


20040708 


90 


60 


YSO 


1.7 


1.3 xlO 3 


5 


<1.2 


G080.1909+00.5353 


20:34:13.26 


+41:08:14.10 


20040805 


-37 


90 


YSO 


1.7 


1.0 xlO 3 


5 


<1.2 


G080.8282+00.5670A 


20:36:07.53 


+41:40:09.10 


20040805 


68 


90 


YSO 


1.7 


4.3 xlO 3 


8.6 


1.8 


G080.8645+00.4197 


20:36:52.17 


+41:36:24.70 


20040702 


23 


120 


YSO/HIIR 


1.7 


2.4 xlO 4 


5 


50.8 


G081. 5168+00.1926 


20:39:57.77 


+41:59:14.60 


20040708 


-19 


120 


YSO 


1.7 


730 


5 


<1.1 


G081. 7131+00.5792 


20:38:57.19 


+42:22:41.00 


20040716 


37.6 


42 


YSO 


1.7 


6.8 xlO 3 


5 


<15.8 


G081. 7624+00.5916 


20:39:03.72 


+42:25:29.60 


20040806 


-45 


120 


YSO 


1.7 


1.0 xlO 3 


5 


<5.3 


G082.5682+00.4040A 


20:42:33.76 


+42:56:51.40 


20040716 


-90 


60 


YSO 


1.7 


6.2 xlO 3 


5 


<1.0 


G083.7071+03.2817 


20:33:36.51 


+45:35:44.10 


20070626 


-45 


40 


YSO 


1.7 


5.7 xlO 3 


5 


<1.2 


G084.3065+01.8933 


20:41:58.52 


+45:14:00.40 


20080721 





60 


YSO 


13.1 


1.2 xlO 4 


5 


<1.1 


G084.6490+02.1267 


20:42:07.73 


+45:38:47.70 


20070626 





120 


HIIR 


13.1 


2.2 xlO 4 


5 


2.1 


G085.4102+00.0032A 


20:54:14.36 


+44:54:04.60 


20080724 


-68 


4560 


YSO 


6.8 


3.1 xlO 4 


5 


<1.0 


G089.6368+00.1732 


21:09:45.76 


+48:10:58.10 


20070626 


50 


60 


YSO 


8.0 


2.4 xlO 4 


5 


<0.9 


G090.2095+02.0405 


21:03:41.76 


+49:51:47.10 


20070704 





9 


YSO 


9.0 


4.4 xlO 4 


5 


<1.0 


G094.3228-00.1671 


21:31:45.04 


+51:15:37.02 


20070704 


-34.01 


60 


YSO 


6.1 


1.1 xlO 4 


5 


<1.0 


G094.4637-00.8043 


21:35:09.16 


+50:53:09.20 


20040703 


-52.5 


60 


YSO 


6.1 


3.2 xlO 4 


5 


<1.0 


G095.0026-01.5779 


21:40:57.42 


+50:39:58.30 


20040806 


90 


120 


YSO 


3.6 


3.0 xlO 3 


5 


<0.6 


G095.0531+03.9724 


21:15:55.64 


+54:43:31.00 


20070623 


-90 


1440 


YSO 


10.7 


1.9 xlO 4 


5 


<1.0 


G096.3597+01.2982 


21:35:05.02 


+53:43:00.40 


20080722 


-5.31 


120 


YSO 


8.8 


2.0 xlO 4 


5 


<1.0 


G096.4353+01.3233A - 1 


21:35:21.25 


+53:47:12.47 


20070703 


28.99 


60 


YSO 


8.8 


1.9 xlO 4 


5 


<0.6 


G096.4353+01.3233A - 2 


21:35:21.16 


+53:47:10.64 


20070703 


28.99 


600 


YSO/HIIR 


8.8 


1.9 xlO 4 


5 


<0.6 


G097.5268+03.1837C 


21:32:10.69 


+55:53:35.40 


20070627 


46.99 


120 


YSO 


8.7 


3.4 xlO 4 


5 


<1.1 


G097.9978+01.4688 


21:42:43.19 


+54:55:51.90 


20040823 


90 


60 


YSO 


8.0 


6.6 xlO 3 


5 


<1.9 


G098.8555+02.9344 


21:40:28.98 


+56:35:55.70 


20040823 


54.99 


120 


YSO 


0.5 


64 


5 


<1.0 


G100.1620+01.6647 


21:53:38.81 


+56:27:50.00 


20070704 


45 


120 


YSO 


7.5 


1.7 xlO 4 


5 


<1.0 


G100.1685+02.0266 


21:52:02.77 


+56:44:59.80 


20070704 





60 


YSO 


7.5 


4.5 xlO 4 


5 


<0.7 


G100.2124+01.8829 


21:52:57.15 


+56:39:54.30 


20070626 





60 


YSO 


7.5 


1.7 xlO 4 


5 


<0.9 


G100.3779-03.5784 


22:16:10.35 


+52:21:34.70 


20030612 





60 


YSO 


4.9 


3.0 xlO 4 


5 


<1.0 


G102.3533+03.6360 


21:57:25.19 


+59:21:56.70 


20040805 


26.6 


17 


YSO 


10.6 


1.7 xlO 5 


5 


<0.8 


G103.8034+00.4062 


22:20:46.18 


+57:34:17.30 


20080724 





120 


YSO 


7.3 


7.2 xlO 3 


5 


<1.0 


G103.8744+01.8558 


22:15:09.09 


+58:49:07.80 


20070625 


64.99 


60 


YSO 


2.6 


1.3 xlO 4 


8.6 


3.7 


G105.5072+00.2294 


22:32:23.82 


+58:18:59.60 


20021215 





60 


YSO 


2.9 


3.9 xlO 3 


5 


<1.0 


G107.6823-02.2423A 


22:55:29.83 


+57:09:25.00 


20030820 


66.4 


60 


YSO 


6.1 


7.0 xlO 3 


5 


<0.8 


G108.2118-01.2887 


22:55:59.77 


+58:14:42.40 


20021216 


19.99 


60 


HIIR 


5.9 


2.5 xlO 4 


5 


3.4 


G108.7575-00.9863 


22:58:47.41 


+58:45:02.12 


20040702 


34.9 


60 


YSO 


5.5 


9.0 xlO 4 


5 


<2.5 


G110.8038-02.5649 


23:17:52.26 


+58:05:11.10 


20040823 


-32 


60 


YSO 


3.7 


1.2 xlO 3 


5 


<1.0 


Gill. 2348-01. 2385 


23:17:21.02 


+59:28:48.00 


20021216 


-90 


660 


YSO 


2.4 


1.2 xlO 4 


8.6 


<0.4 


G133.8512-01.9272 


02:17:57.82 


+59:05:52.00 


20021215 


-90 


60 


Evolved Star 


- 


- 


5 


<0.9 


G139.9091+00.1969A 


03:07:24.52 


+58:30:43.30 


20030815 


2.6 


42 


YSO 


4.3 


2.1 xlO 4 


_ 


20 


G141.9996+01.8202 


03:27:38.77 


+58:47:00.10 


20030823 


2.6 


3 


YSO 


1.4 


4.6 xlO 3 


5 


<0.7 


G142.2446+01.4299 


03:27:31.37 


+58:19:21.80 


20021216 


-90 


60 


YSO/HIIR 


5.7 


2.9 xlO 4 


5 


7.4 


G144.6678-00.7136 


03:33:10.02 


+55:10:55.00 


20021215 


-90 


60 


YSO 


2.8 


765 


5 


<1.0 


G145. 1975+02.9870 - 1 


03:52:27.33 


+57:48:31.80 


20060915 


-69.3 


60 


YSO 


8.9 


8.6 xlO 3 


5 


<0.9 


G145. 1975+02.9870 - 2 


03:52:28.02 


+57:48:29.70 


20060915 


-69.3 


60 


YSO 


8.9 


8.6 xlO 3 


5 


<0.9 


G148.1201+00.2928 


03:56:15.36 


+53:52:13.10 


20030818 


-68.8 


42 


YSO 


4.3 


7.2 xlO 3 


5 


<1.0 


G150.6862-00.6887 


04:04:49.62 


+51:26:57.20 


20021215 


-90 


60 


YSO 


2.8 


396 


5 


<1.0 


G151.6120-00.4575 


04:10:11.86 


+50:59:54.50 


20030817 





17 


YSO 


8.9 


4.2 xlO 4 


5 


<1.0 


G152.3371-00.2899 


04:14:15.92 


+50:37:32.00 


20021215 


-90 


60 


HIIR 


4.7 


2.4 xlO 3 


5 


<1.0 


G154.3472+02.6099 


04:36:21.02 


+51:12:55.00 


20021215 


-90 


60 


HIIR 


6.1 


5.3 xlO 4 


5 


113 


G166.8141-03.1986 


04:56:55.25 


+37:57:14.60 


20021216 





60 


HIIR 


2.0 


1.2 xlO 3 


5 


4.4 


G168.0627+00.8221 


05:17:13.69 


+39:22:19.40 


20021216 





60 


YSO 


2.0 


1.2 xlO 3 


5 


<1.0 


G169.6459-00.0687 


05:18:10.80 


+37:33:58.20 


20021216 





60 


YSO/HIIR 


2.0 


1.0 xlO 3 


5 


<1.1 


G173.4815+02.4459 


05:39:13.30 


+35:45:53.90 


20060925 


80.6 


180 


YSO 


1.6 


4.8 xlO 3 


8.6 


<0.4 
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NaiYlB 




RA (J2000) 


Dec. (J2000) 


Date 


PA 1°) 


Exp. Time (s) 


NIR Classification 


Distance (Icpc) 


Luminosity (Lq ) 


Rad. Freq. (GHz) 


Rad. Flux (mjy) 


G173 4839-I-09 4317 




05-39-OQ Q9 


+ 35-45-17 20 


20050211 


32 


60 


YSO 


1.6 


4.8 xlO' 3 


8.6 


<0.4 


G173 6398-I-09 8064 




05-41 -07 04 


+35-49-34 80 


20050214 


-52.01 


42 


YSO 


1.6 


4.8 xlO 3 


5 


<0.7 


G173. 6339+02. 8218 




05:41:11.02 


+35:50:01.80 


20060915 


-69.3 


14 


YSO 


1.6 


3.2 xlO 3 


5 


<0.7 


G173. 7215+02.6924 




05:40:52.36 


+35:41:29.40 


20050115 


-82 


60 


YSO /HIIR 


1.6 


3.1 xlO 3 


5 


<0.8 


G177 7991-00 3358 




05-38-47 1 6 


-1-30-41 -18 10 


20031028 


-71.01 


42 


YSO 


2.0 


3.7 x 10 3 


5 


<1.0 


G178. 7540+01. 1609 




05:47:12.53 


+30:36:13.30 


20031028 


72.99 


60 


YSO 


2.0 


1.1 xlO' 3 


5 


<1.0 


G179. 0380+04. 3003 




06-00-33 40 


+31:56:44.50 


20060923 


52 


120 


YSO 


1.1 


481 


5 


<0.6 


G183. 4530-01. 7774 




05:46:51.53 


+25:03:47.60 


20021215 


-90 


60 


YSO 


2.0 


375 


5 


<1.0 


G1 84 8704-01 7399 




05-50-1 3 90 


-l-93-59'17 70 


20021215 


-90 


51 


YSO 


2.0 


2.0 xlO 3 


5 


<1.0 


G184 9551-00 8559 






-1-94-1 4-44 70 


2006091 5 


-36.3 


84 


PPN 






5 


<0.9 


G188. 8120+01. 0686 




06:09:17.91 


+21:50:49.90 


20050214 


90 


120 


YSO 


2.0 


1.0 xlO' 3 


5 


<0.9 


G188. 9479+00. 8871 




06:08:53.41 


+21:38:28.10 


20050120 


-55 


60 


YSO 


2.0 


9.4 xlO 3 


5 


<1.1 


G188. 9696-01. 9380 




05:58:24.44 


+20:13:57.60 


20021215 


-90 


60 


YSO 


2.0 


1.9 xlO 3 


5 


<0.9 


G189. 0065+01. 1263 




06:09:55.17 


+21:42:17.80 


20050121 


90 


60 


PPN 


2.0 


604 


5 


<1.0 


G189. 0307+00. 7821 




06:08:40.52 


+21:31:00.40 


20050118 


9.99 


42 


YSO 


2.0 


2.0 xlO 4 


5 


0.7 


G189. 0323+00. 8092 




06:08:46.74 


+21:31:44.20 


20050118 


90 


17 


YSO 


2.0 


7.8 xlO 3 


5 


<1.0 


G192. 6005-00. 0479 




06:12:54.01 


+17:59:23.10 


20050121 


75 


420 


YSO 


2.5 


5.4 xlO 4 


5 


<1.0 


G192.9089-00.6259 




06:11:23.74 


+17:26:28.60 


20050215 


-50 


240 


YSO 


2.0 


3.8 xlO 3 


5 


<1.0 


G194.9349-01.2224 




06:13:16.14 


+15:22:43.30 


20050121 


19.99 


60 


YSO 


2.0 


2.5 xlO 3 


5 


<1.0 


G196.1620-01.2546 




06:15:34.71 


+14:17:03.20 


20021215 


-90 


60 


YSO 


2.1 


2.1 xlO 3 


5 


<1.0 


G196.4542-01.6777 




06:14:37.06 


+13:49:36.50 


20031028 


90 


60 


YSO 


5.3 


9.4 xlO 4 


5 


<1.1 


G200.0789-01.6323 




06:21:47.63 


+10:39:21.40 


20021216 


-90 


60 


YSO/HIIR 


7.9 


1.4 xlO 4 


5 


1.9 


G203.3166+02.0564 




06:41:10.16 


+09:29:33.70 


20060915 


-28.5 


10 


YSO 


0.8 


2.1 xlO 3 


5 


<0.9 


G207.2654-01.8080 - 


1 


06:34:37.74 


+04:12:44.20 


20021216 


80 


60 


YSO 


1.6 


6.8 xlO 3 






G207.2654-01.8080 - 


2 


06:34:37.41 


+04:12:42.50 


20021216 


80 


60 


YSO 


1.6 


6.8 xlO 3 






G211.8957-01.2025 




06:45:16.01 


+00:22:25.00 


20021216 


-63 


60 


YSO 


6.4 


9.6 xlO 3 


5 


<0.8 


G212.0641-00.7395 




06:47:13.36 


+00:26:06.60 


20060919 


59.7 


126 


YSO 


6.4 


2.5 xlO 4 


5 


<0.9 


G212.2344-03.5038 




06:37:41.60 


-00:58:37.70 


20040429 


-90 


42 


YSO 


6.7 


4.5 xlO 3 


5 


<0.9 


G212.2468-01.1034 - 


1 


06:46:15.75 


+00:06:23.50 


20021216 


-90 


60 


Evolved Star 






5 


<0.9 


G212.2468-01.1034 - 


2 


06:46:15.27 


+00:06:23.30 


20021216 


-90 


60 


Evolved Star 






5 


<0.9 


G212.9626+01.2954 




06:56:06.32 


+00:33:47.80 


20050127 


54.99 


60 


YSO 


5.7 


2.4 xlO 3 


5 


<0.6 


G213.0763-02.2174 




06:43:48.44 


-01:08:19.80 


20040429 


-90 


60 


PN 






5 


616.2 


G213.9180+00.3786 




06:54:35.14 


-00:42:17.80 


20040430 


13.2 


60 


YSO 


5.3 


2.1 xlO 3 


5 


<0.8 


G215.8902-02.0094 




06:49:40.24 


-03:32:52.40 


20021216 


-90 


60 


YSO 


8.3 


4.9 xlO 3 


5 


<0.9 


G217.6047-02.6170 




06:50:37.41 


-05:21:00.90 


20041224 


-31 


120 


YSO 


9.2 


7.7 xlO 3 


5 


<0.9 


G224.6075-01.0063 




07:09:20.55 


-10:50:28.20 


20050222 


51 


60 


YSO 


1.6 


1.6 xlO 3 






G232.6207+00.9959 




07:32:09.90 


-16:58:14.10 


20050223 


-50 


60 


YSO 


1.7 


1.1 xlO 4 


8.6 


1.3 
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Table A2. Table showing catalogue and measured magnitudes for all spectra. For the catalogue magnitudes, the most appropriate of 2MASS Point Source Catalogue or UKIDSS Galactic Plane Survey are shown. These 
are the magnitudes used for calculating extinction etc. and in Figure 1 for comparing measured magnitudes with catalogue magnitudes (see Section 3). '-' is shown when there are no catalogue magnitudes available at that 
wavelength. Where '-' is marked in the error field for the catalogue magnitudes, the magnitude shown is a lower limit (i.e. an upper limit on the flux for non-detections or confused fields). Note that this only happens for 
2MASS PSC magnitudes; UKIDSS GPS have a different quality flagging system, as described on the WFCAM Science Archive website. The measured magnitudes were calculated from flux measurements in the spectra 
(see Section 3). '-' is marked in the upper error field of the H-Band measured magnitude to indicate where the H-Band flux is so low that the flux errorbar goes below zero, which makes the magnitude error incalculable. 
Several of the objects are invisible at H in the spectrum. In these cases, '-' is marked in the measured H-Band magnitude fields. 



Name 


Catalogue 


Catalogue Magnitudes 
J-Band 


H-Band 


K-Band 


Measured Magnitudes 
H-Band H L. Err. 


H U. Err. 


K-Band 


K L. Err. 


K U. Err. 


G010.8411-02.5919 


2MASS PSC 


> 16.3 


13.2 ± 0.1 


9.67 ± 0.05 


13.8 


0.2 


0.2 


10.8 


0.3 


0.4 


G010.8856+00.1221 


UKIDSS GPS 


18.67 ± 0.10 


13.190 ± 0.002 


9.769 ± 0.000 


13.09 


0.06 


0.07 


9.97 


0.02 


0.02 


G011.9019+00.7265 


UKIDSS GPS 


16.46 ± 0.01 


13.932 ± 0.003 


11.365 ± 0.001 


9.4 


0.1 


0.1 


6.8 


0.2 


0.2 


G016.7122+01.3119 - 1 


2MASS PSC 


13.44 ± 0.06 


10.67 ± 0.04 


8.70 ± 0.03 


10.16 


0.03 


0.03 


8.12 


0.03 


0.03 


G016.7122+01.3119 - 2 


2MASS PSC 


> 16.5 


14.5 ± 0.1 


11.14 ± 0.04 


16 


1 


1 


11.52 


0.06 


0.06 


G016.7981+00.1264 


UKIDSS GPS 


16.171 ± 0.009 


13.168 ± 0.001 


9.957 ± 0.000 


13.0 


0.1 


0.1 


10.15 


0.03 


0.03 


G017.0332+00.7476A 


UKIDSS GPS 


- 


- 


14.93 ± 0.01 


19 


3 


- 


15.8 


0.3 


0.4 


G017.3765+02.2512 


2MASS PSC 


13.8 ± 0.1 


11.26 ± 0.10 


9.17 ± 0.05 


10.04 


0.04 


0.05 


7.88 


0.03 


0.04 


G018.3412+01.7681 


2MASS PSC 


> 15.3 


12.91 ± 0.09 


9.25 ± 0.03 


13.53 


0.07 


0.07 


9.94 


0.05 


0.05 


G018.3706-00.3818 


UKIDSS 


GPS 


14.614 ± 0.003 


11.925 ± 0.001 


9.848 ± 0.000 


11.70 


0.06 


0.06 


9.53 


0.03 


0.03 


G018.6608+00.0372 


UKIDSS 


GPS 


- 


- 


12.756 ± 0.003 


15.6 


0.4 


0.6 


12.48 


0.07 


0.07 


G019.7540-00.1279 


UKIDSS 


GPS 


17.00 ± 0.02 


14.457 ± 0.005 


12.101 ± 0.002 


14.6 


0.5 


0.8 


12.54 


0.05 


0.05 


G019.8922+00.1023 


UKIDSS 


GPS 


13.895 ± 0.002 


12.433 ± 0.001 


10.417 ± 0.001 


12.62 


0.04 


0.04 


10.86 


0.03 


0.03 


G019.9224-00.2577 


UKIDSS 


GPS 


18.07 ± 0.06 


15.41 ± 0.01 


12.896 ± 0.003 


14.6 


0.3 


0.4 


12.56 


0.06 


0.07 


G020.5143+00.4936 


UKIDSS 


GPS 


13.607 ± 0.001 


12.152 ± 0.001 


11.377 ± 0.001 


13 


1 


_ 


10.6 


0.4 


0.6 


G021.3853-00.2537 


UKIDSS 


GPS 


- 


- 


13.298 ± 0.004 


16 


1 


1 


13.8 


0.1 


0.2 


G021.5624-00.0329 


UKIDSS 


GPS 


- 


- 


10.641 ± 0.001 


9.2 


0.1 


0.1 


5.1 


0.2 


0.2 


G023.3891+00.1851 


2MASS PSC 


15.77 ± 0.09 


11.61 ± 0.03 


8.38 ± 0.03 


9.03 


0.04 


0.04 


6.07 


0.03 


0.04 


G023.4394-00.2394 


UKIDSS GPS 


- 


14.950 ± 0.005 


11.695 ± 0.001 


14.8 


0.4 


0.5 


11.80 


0.03 


0.03 


G023.4984-00.0373 


2MASS PSC 


11.40 ± 0.02 


9.56 ± 0.03 


8.53 ± 0.02 


7.17 


0.02 


0.02 


6.278 


0.009 


0.009 


G023.6566-00.1273 


UKIDSS GPS 


- 


14.070 ± 0.003 


9.648 ± 0.000 


12.3 


0.3 


0.4 


7.99 


0.04 


0.04 


G024.6343-00.3233 


2MASS PSC 


> 15.8 


13.31 ± 0.05 


10.04 ± 0.03 


12.9 


0.2 


0.2 


9.9 


0.1 


0.1 


G025.4018+00.0198A 


2MASS PSC 


9.35 ± 0.03 


6.88 ± 0.03 


5.66 ± 0.02 


7.3 


0.1 


0.1 


6.15 


0.07 


0.08 


G025.6498+01.0491* 


UKIDSS GPS 


- 


- 


12.321 ± 0.002 


17 


1 




12.4 


0.1 


0.1 


G025.7161+00.0486 


UKIDSS GPS 


16.97 ± 0.02 


- 


- 


14.3 


0.1 


0.2 


12.42 


0.04 


0.05 


G025.8015-00.1570 - 1 


UKIDSS GPS 


16.49 ± 0.01 


13.647 ± 0.002 


11.067 ± 0.001 


14.3 


0.1 


0.1 


12.06 


0.04 


0.05 


G025.8015-00.1570 - 2 






- 


- 


- 


14.7 


0.1 


0.1 


12.00 


0.03 


0.04 


G026.2020+00.2262 


2MASS PSC 


14.21 ± 0.04 


10.61 ± 0.03 


8.25 ± 0.02 


11.02 


0.06 


0.06 


8.20 


0.03 


0.02 


G026.3050+00.1162 


2MASS PSC 


10.69 ± 0.03 


9.39 ± 0.03 


8.17 ± 0.03 


9.52 


0.02 


0.02 


8.28 


0.01 


0.01 


G026.3176-00.0134 


2MASS PSC 


13.19 ± 0.03 


10.09 ± 0.03 


8.39 ± 0.02 


10.67 


0.05 


0.06 


8.95 


0.03 


0.03 


G026.3819+01.4057 - 1 


UKIDSS 


GPS 


16.176 ± 0.008 


13.802 ± 0.002 


11.819 ± 0.001 


14.4 


0.1 


0.1 


12.52 


0.04 


0.04 


G026.3819+01.4057 - 2 


UKIDSS 


GPS 


14.161 ± 0.002 


12.200 ± 0.001 


9.745 ± 0.000 


12.19 


0.03 


0.03 


10.16 


0.03 


0.03 


G026.4207+01.6858 


UKIDSS 


GPS 


16.165 ± 0.008 


13.248 ± 0.001 


10.207 ± 0.000 


14.71 


0.04 


0.05 


12.50 


0.03 


0.03 


G026.4488+01.7425A 


UKIDSS 


GPS 


10.899 ± 0.000 


11.107 ± 0.000 


10.139 ± 0.000 


10.34 


0.03 


0.03 


10.10 


0.01 


0.02 


G026.4488+01.7425B 


UKIDSS 


GPS 


14.910 ± 0.003 


13.709 ± 0.002 


12.234 ± 0.002 


14.27 


0.06 


0.07 


12.99 


0.05 


0.05 


G026.4897-00.5455 


UKIDSS 


GPS 






10.402 ± 0.001 


16 


2 




10.55 


0.07 


0.08 


G026.4958+00.7105 - 1 


UKIDSS 


GPS 






15.01 ± 0.02 








15.4 


0.3 


0.4 


G026.4958+00.7105 - 2 


UKIDSS 


GPS 






15.89 ± 0.04 


21 


4 




17 


1 


1 


G026.5972-00.0241 


UKIDSS 


GPS 


18.42 ± 0.08 




15.83 ± 0.04 


20 


2 




17 


1 


1 


G027.2220+00.1361 - 1 


UKIDSS 


GPS 


14.749 ± 0.004 


14.180 ± 0.005 


14.54 ± 0.02 


14.15 


0.08 


0.08 


13.76 


0.05 


0.06 


G027.2220+00.1361 - 2 












19 


1 




16 


1 


1 


G027.7954-00.2772 


UKIDSS 


GPS 




16.44 ± 0.03 


10.890 ± 0.001 


15.8 


0.9 




10.91 


0.06 


0.07 


G028.2325+00.0394 


UKIDSS 


GPS 






12.306 ± 0.002 


17 


1 


1 


12.53 


0.06 


0.06 


G028.3046-00.3871A 


UKIDSS 


GPS 


16.599 ± 0.009 


14.054 ± 0.003 


11.898 ± 0.001 


12.34 


0.09 


0.09 


10.21 


0.05 


0.05 


G028.3373+00.1189 


UKIDSS 


GPS 




15.664 ± 0.009 


12.748 ± 0.002 


13.0 


0.9 




10.1 


0.1 


0.1 
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Name 


Catalogue 


Catalogue Magnitudes 
J-Band 


H-Band 


K-Band 


Measured Magnitudes 
H-Band H L. Err. 


H U. Err. 


K-Band 


K L. Err. 


K U. Err. 


G028.7799+03.4978 


2MASS PSC 


8.74 ± 0.02 


7.19 ± 0.04 


6.00 ± 0.02 


8.19 


0.01 


0.01 


7.00 


0.01 


0.01 


G028.8621+00.0657 


UKIDSS GPS 


- 


- 


13.411 ± 0.004 


17.5 


0.9 


- 


14.3 


0.1 


0.2 


G030.1468+01.4075 


UKIDSS GPS 


- 


17.75 ± 0.08 


12.433 ± 0.002 


16.7 


1.0 


- 


11.86 


0.05 


0.06 


G030.1981-00.1691 


2MASS PSC 


> 17.0 


12.57 ± 0.03 


9.30 ± 0.03 


12.5 


0.1 


0.1 


8.99 


0.03 


0.03 


G030.2340-00.1392 


UKIDSS GPS 


18.21 ± 0.04 


16.23 ± 0.01 


13.288 ± 0.003 


17 


1 


- 


13.6 


0.2 


0.3 


G030.2971+00.0549 


UKIDSS GPS 


- 


- 


15.87 ± 0.04 


_ 


_ 


_ 


16.8 


0.5 


0.9 


G030.4117-00.2277 


UKIDSS GPS 


15.804 ± 0.007 


13.611 ± 0.002 


10.877 ± 0.001 


13.5 


0.1 


0.1 


10.99 


0.03 


0.03 


G030.5942-00.1273 


2MASS PSC 


13.24 ± 0.04 


10.62 ± 0.03 


8.82 ± 0.03 


10.25 


0.03 


0.03 


8.48 


0.02 


0.02 


G030.8185+00.2729 


UKIDSS GPS 


- 


14.335 ± 0.004 


10.528 ± 0.001 


14.8 


0.1 


0.2 


11.22 


0.05 


0.05 


G030.9726-00.1410 


2MASS PSC 


> 17.9 


14.9 ± 0.1 


12.29 ± 0.05 


16 


1 


1 


13.74 


0.06 


0.06 


G030.9727+00.5620 


UKIDSS GPS 


20.0 ± 0.3 


17.90 ± 0.07 


13.004 ± 0.002 


16 


2 


_ 


10.6 


0.1 


0.1 


G030.9959-00.0771 


2MASS PSC 


> 17.4 


> 15.3 


13.54 ± 0.08 


16.0 


0.4 


0.6 


13.7 


0.1 


0.1 


G031. 1677+00.1259 


UKIDSS GPS 


13.018 ± 0.001 


11.596 ± 0.001 


10.697 ± 0.001 


12.5 


0.1 


0.2 


9.48 


0.06 


0.07 


G031.6617+00.3667 


2MASS PSC 


> 17.3 


> 15.0 


13.21 ± 0.05 


16.5 


0.5 


0.8 


14.2 


0.1 


0.2 


G032.0451+00.0589 


- 


- 


- 


- 


_ 


_ 


- 


15.0 


0.2 


0.2 


G032.0518-00.0902 


UKIDSS GPS 


16.48 ± 0.02 


14.711 ± 0.007 


12.352 ± 0.002 


15.0 


0.1 


0.1 


13.28 


0.05 


0.05 


G032.1514+00.1317 


UKIDSS GPS 


13.585 ± 0.002 


12.065 ± 0.001 


11.009 ± 0.001 


12.00 


0.02 


0.02 


11.08 


0.02 


0.02 


G032.4727+00.2041 


UKIDSS GPS 


17.23 ± 0.02 


13.577 ± 0.002 


10.729 ± 0.001 


13.3 


0.2 


0.2 


10.63 


0.03 


0.03 


G032.8205-00.3300 


2MASS PSC 


> 16.9 


> 14.0 


11.77 ± 0.05 


14.7 


0.4 


0.7 


12.40 


0.03 


0.03 


G032.9957+00.0415 


UKIDSS GPS 




16.02 ± 0.02 


10.702 ± 0.001 


15 


1 


1 


10.42 


0.06 


0.06 


G033.3891+00.1989 


2MASS PSC 


12.96 ± 0.04 


9.58 ± 0.03 


7.22 ± 0.02 


9.10 


0.04 


0.04 


6.94 


0.02 


0.02 


G034.0126-00.2832 


2MASS PSC 


11.51 ± 0.03 


9.56 ± 0.03 


7.70 ± 0.02 


9.42 


0.02 


0.02 


7.62 


0.02 


0.02 


G034.0500-00.2977 


UKIDSS GPS 


- 


11.650 ± 0.000 


- 


10.80 


0.03 


0.04 


9.44 


0.02 


0.02 


G034.4035+00.2282 


- 


- 


- 


- 


17.2 


0.2 


0.3 


13.76 


0.07 


0.08 


G034.6243-00.1300 


UKIDSS GPS 


- 


16.87 ± 0.03 


13.023 ± 0.003 


15 


1 


_ 


11.0 


0.1 


0.2 


G034.7569+00.0247 


UKIDSS GPS 


- 


- 


15.68 ± 0.03 


_ 




- 


16.4 


0.3 


0.5 


G034.8211+00.3519 


2MASS PSC 


13.43 ± 0.04 


9.30 ± 0.03 


6.61 ± 0.03 


18 


: 


_ 


11.3 


0.1 


0.1 


G035.1979-00.7427 


2MASS PSC 


> 17.2 


13.57 ± 0.05 


10.46 ± 0.04 


13.7 


0.1 


0.1 


10.78 


0.08 


0.08 


G036.8780-00.4728 - 1 


UKIDSS GPS 


- 


18.01 ± 0.09 


13.133 ± 0.003 


19 


2 


_ 


14.22 


0.07 


0.08 


G036.8780-00.4728 - 2 


UKIDSS GPS 


- 


18.01 ± 0.09 


13.133 ± 0.003 


18.0 


0.9 


- 


14.2 


0.1 


0.1 


G036.9194+00.4825A 


2MASS PSC 


> 18.2 


> 16.5 


14.5 ± 0.1 


17 


1 


1 


14.36 


0.05 


0.06 


G037.5536+00.2008 


2MASS PSC 


> 18.4 


> 17.4 


13.04 ± 0.05 


19 


2 


_ 


13.46 


0.08 


0.09 


G039.4943-00.9933 


UKIDSS GPS 


- 


14.035 ± 0.003 


10.255 ± 0.000 


13.7 


0.1 


0.1 


10.38 


0.04 


0.05 


G039.8821-00.3457 


UKIDSS GPS 


- 


18.6 ± 0.1 


14.121 ± 0.007 




_ 


- 


14.91 


0.09 


0.09 


G040.0809+01.5117 


UKIDSS GPS 


15.897 ± 0.007 


13.615 ± 0.002 


12.044 ± 0.001 




0.08 


0.08 


12.3 


0.1 


0.2 


G040.4247+00.6989A 


UKIDSS GPS 


15.532 ± 0.007 


14.134 ± 0.003 


13.428 ± 0.004 


- 


0.05 


0.05 


13.43 


0.04 


0.04 


G040.5451+02.5961A 




_ 




_ 


14.7 


0.2 


0.2 


12.18 


0.05 


0.05 


G042.0341+00.1905A 


■ GPS 


17.81 ± 0.04 


- ± 0.004 


10.785 ± 0.001 


12.5 


0.2 


0.3 


9.26 


0.05 


0.05 


G042.0977+00.3521 


UKIDSS GPS 


19.13 ± 0.10 


16.57 ± 0.02 


13.510 ± 0.003 


17 


1 


_ 


14.3 


0.1 


0.2 


G042. 1099-00.4466 


UKIDSS GPS 


19.6 ± 0.2 


15.248 ± 0.007 


12.332 ± 0.002 


15.7 


0.5 


0.8 


13.02 


0.05 


0.05 


G043.1635-00.0697A 


UKIDSS GPS 


15.451 ± 0.004 


13.674 ± 0.002 


12.488 ± 0.002 


13.66 


0.05 


0.05 


12.60 


0.03 


0.03 


G043.5216-00.6476 


UKIDSS GPS 


16.312 ± 0.009 


13.547 ± 0.002 


11.452 ± 0.001 


13.14 


0.09 


0.09 


11.20 


0.05 


0.05 


G043.9956-00.0111 


UKIDSS GPS 


16.295 ± 0.009 


13.170 ± 0.001 


10.534 ± 0.001 


12.9 


0.1 


0.1 


10.55 


0.04 


0.04 


G044.3103+00.0416 


UKIDSS GPS 


18.48 ± 0.06 


15.447 ± 0.007 


13.467 ± 0.003 


15.4 


0.2 


0.2 


13.67 


0.05 


0.05 


G045. 1894-00.4387 


UKIDSS GPS 


18.14 ± 0.04 


14.550 ± 0.003 


10.876 ± 0.001 


11.5 


0.2 


0.3 


8.29 


0.04 


0.04 


G045.4543+00.0600 - 1 


UKIDSS GPS 






12.265 ± 0.002 


14.9 


0.2 


0.3 


12.8 


0.1 


0.1 


G045.4543+00.0600 - 2 










16 


1 


1 


12.8 


0.1 


0.1 


G045.4641+00.0284 


UKIDSS GPS 






14.226 ± 0.009 


18.2 


0.2 


0.2 


14.71 


0.02 


0.02 


G048.6085+00.0258D 


2MASS PSC 


12.13 ± 0.03 


9.32 ± 0.03 


8.00 ± 0.03 


7.0 


0.1 


0.1 


5.66 


0.07 


0.08 


G048.9897-00.2992A 


UKIDSS GPS 


16.412 ± 0.008 


15.133 ± 0.005 


12.436 ± 0.002 


14.7 


0.2 


0.2 


13.09 


0.05 


0.05 


G048.9897-00.2992B 










15.4 


0.3 


0.4 


15.1 


0.4 


0.6 


G049.0431-01.0787 










15.8 


0.2 


0.3 


12.75 


0.06 


0.07 


G049.4227-00.3715 


2MASS PSC 


13.44 ± 0.10 


10.04 ± 0.04 


> 7.7 


11.6 


0.3 


0.5 


9.45 


0.08 


0.08 
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Name Catalogue Catalogue Magnitudes 









J-Band 


H-Band 


K-Band 


G049.4883-00.3545A 




UKIDSS GPS 


17.01 ± 0.02 


14.709 ± 0.004 


12.731 ± 0.002 


G049.4883-00.3545B 




UKIDSS GPS 


- 


16.91 ± 0.02 


14.053 ± 0.005 


G049.4970-00.4718 




UKIDSS GPS 


14.620 ± 0.002 


13.367 ± 0.001 


12.481 ± 0.002 


G049.5373-00.3929 




2MASS PSC 


9.54 ± 0.03 


8.13 ± 0.04 


7.58 ± 0.03 


G050.0721+00.5591 




UKIDSS GPS 


17.19 ± 0.02 


14.873 ± 0.005 


12.702 ± 0.002 


G050.2213-00.6063 




2MASS PSC 


> 13.7 


> 11.4 


9.84 ± 0.07 


G050.2844-00.3925A 




UKIDSS GPS 


18.39 ± 0.05 


14.502 ± 0.003 


11.411 ± 0.001 


G050.4802+00.7058 




_ 


_ 


- 


_ 


G052.2025+00.7217A 




UKIDSS GPS 


16.46 ± 0.01 


13.377 ± 0.001 


10.106 ± 0.000 


G052.2078+00.6890 




2MASS PSC 


> 15.3 


> 13.7 


12.21 ± 0.04 


G052.5405-00.9272 




2MASS PSC 


> 16.6 


> 14.5 


11.85 ± 0.05 


G052.9217+00.4142 




UKIDSS GPS 


19.06 ± 0.09 


15.715 ± 0.009 


12.225 ± 0.001 


G052.9221-00.4892 




2MASS PSC 


> 15.9 


14.1 ± 0.2 


> 11.2 


G053. 1417+00.0705 




UKIDSS GPS 


- 


- 


12.720 ± 0.002 


G053.5343-00.7943 




2MASS PSC 


13.80 ± 0.03 


10.70 ± 0.02 


8.31 ± 0.02 


G055.1581-00.2991A 




UKIDSS GPS 


18.59 ± 0.05 


15.063 ± 0.005 


12.174 ± 0.001 


G055.3704+00.1858 




2MASS PSC 


11.33 ± 0.03 


7.72 ± 0.02 


> 6.6 


G056.3694-00.6333 




UKIDSS GPS 


- 


15.322 ± 0.007 


12.496 ± 0.002 


G056.4120-00.0277 




2MASS PSC 


12.45 ± 0.02 


9.93 ± 0.02 


8.05 ± 0.02 


G057.5474-00.2717A 




UKIDSS GPS 


16.52 ± 0.01 


13.526 ± 0.002 


11.131 ± 0.001 


G059.3614-00.2068 




UKIDSS GPS 


14.074 ± 0.002 


11.847 ± 0.001 


9.879 ± 0.000 


G059.6403-00.1812A 




UKIDSS GPS 


15.323 ± 0.004 


13.488 ± 0.001 


11.422 ± 0.001 


G059.7831+00.0648 




UKIDSS GPS 


- 


16.32 ± 0.01 


11.662 ± 0.001 


G059.8329+00.6729 




UKIDSS GPS 


19.1 ± 0.1 


16.29 ± 0.02 


14.138 ± 0.007 


G060.5750-00.1861 




2MASS PSC 


15.51 ± 0.10 


13.9 ± 0.1 


11.59 ± 0.06 


G063. 1140+00.3416 




2MASS PSC 


> 16.9 


13.17 ± 0.05 


9.67 ± 0.02 


G065.7798-02.6121 




2MASS PSC 


> 14.8 


12.52 ± 0.06 


10.49 ± 0.04 


G068.2040+00.2387 




UKIDSS GPS 


17.60 ± 0.02 


14.113 ± 0.002 


11.448 ± 0.001 


G069.5395-00.9754 






_ 


_ 




G070.3329+01.5864 - 


1 


2MASS PSC 


> 15.0 


13.28 ± 0.06 


11.41 ± 0.05 


G070.3329+01.5864 - 


2 


2MASS PSC 


> 15.0 


13.28 ± 0.06 


11.41 ± 0.05 


G070.6740+01.1919 




2MASS PSC 


10.33 ± 0.03 


8.24 ± 0.02 


6.56 ± 0.03 


G071.8944+01.3107 




2MASS PSC 


> 18.2 


14.80 ± 0.08 


11.74 ± 0.04 


G072.2479+00.2617B 




UKIDSS GPS 


17.86 ± 0.03 


15.429 ± 0.009 


13.343 ± 0.003 


G073.0633+01.7958 




2MASS PSC 


> 15.4 


> 13.3 


12.12 ± 0.04 


G073.6525+00.1944 




2MASS PSC 


13.94 ± 0.03 


11.47 ± 0.04 


9.57 ± 0.02 


G073.6952-00.9996 




2MASS PSC 


12.89 ± 0.04 


10.63 ± 0.04 


8.05 ± 0.02 


G075.6014+01.6394 




2MASS PSC 


16.1 ± 0.1 


14.01 ± 0.05 


12.77 ± 0.04 


G075.7666+00.3424 - 


1 


UKIDSS GPS 


14.960 ± 0.003 


12.412 ± 0.001 


10.501 ± 0.001 


G075.7666+00.3424 - 


2 


UKIDSS GPS 


_ 


14.855 ± 0.005 


11.448 ± 0.001 


G076.0902+00.1412 




UKIDSS GPS 


_ 


16.40 ± 0.02 


12.310 ± 0.001 


G076. 1877+00.0974 




UKIDSS GPS 




15.67 ± 0.01 


12.832 ± 0.002 


G076.3829-00.6210 




2MASS PSC 


10.36 ± 0.03 


7.73 ± 0.02 


5.87 ± 0.02 


G077.3455+04.4309 




UKIDSS GPS 


12.438 ± 0.001 


11.180 ± 0.000 


10.145 ± 0.000 


G077.4052-01.2136 




2MASS PSC 


> 17.1 


15.5 ± 0.1 


12.55 ± 0.04 


G077.4622+01.7600 - 


1 


UKIDSS GPS 






10.914 ± 0.001 


G077.4622+01.7600 - 


2 


2MASS PSC 


> 12.9 


11.02 ± 0.09 


> 9.1 


G077.8999+01.7678 




UKIDSS GPS 


16.258 ± 0.008 


13.213 ± 0.001 


10.345 ± 0.000 


G077.9550+00.0058 




UKIDSS GPS 


14.731 ± 0.003 


13.007 ± 0.001 


11.882 ± 0.001 


G078. 1224+03.6320 




UKIDSS GPS 


14.614 ± 0.002 


13.130 ± 0.001 


12.047 ± 0.001 


G078.4373+02.6584B 




UKIDSS GPS 




14.936 ± 0.004 


11.281 ± 0.001 


G078.4705-00.1830 




UKIDSS GPS 


19.8 ± 0.1 


16.27 ± 0.01 


13.426 ± 0.003 


G078.4754+01.0421 




2MASS PSC 


> 17.2 


12.95 ± 0.04 


8.72 ± 0.02 



to 



Measured Magnitudes 



H-Band 


H L. Err. 


H U. Err. 


K-Band 


K L. Err. 


K U. Err. 


12.1 


0.3 


0.4 


10.30 


0.06 


0.06 


15 


1 




12.0 


0.2 


0.2 


12.24 


0.04 


0.05 


11.52 


0.04 


0.04 


9.45 


0.07 


0.08 


9.01 


0.05 


0.05 


14.9 


0.2 


0.3 


12.80 


0.05 


0.05 


14.18 


0.05 


0.05 


10.92 


0.05 


0.05 


12.6 


0.1 


0.1 


9.74 


0.04 


0.04 


13.22 


0.09 


0.10 


11.35 


0.04 


0.04 


12.90 


0.06 


0.06 


9.85 


0.06 


0.06 


13.2 


0.3 


0.5 


10.87 


0.04 


0.04 


14 


1 


1 


11.4 


0.1 


0.1 


14.4 


0.3 


0.4 


11.38 


0.05 


0.06 


13.6 


0.4 


0.6 


11.26 


0.03 


0.03 


18 


1 


- 


13.08 


0.09 


0.10 


12.13 


0.04 


0.04 


9.64 


0.02 


0.02 


13.8 


0.2 


0.2 


11.23 


0.08 


0.09 


6.7 


0.1 


0.1 


4.60 


0.03 


0.03 


15.3 


0.5 


0.8 


12.6 


0.1 


0.1 


8.64 


0.04 


0.04 


6.81 


0.04 


0.04 


14.3 


0.1 


0.1 


12.23 


0.04 


0.04 


11.28 


0.04 


0.04 


9.44 


0.02 


0.02 


14.0 


0.1 


0.1 


12.12 


0.03 


0.03 


16 


2 


- 


12.02 


0.05 


0.05 


16 


1 


1 


14.2 


0.3 


0.3 


14.0 


0.2 


0.3 


11.81 


0.09 


0.09 


10.84 


0.05 


0.06 


7.13 


0.06 


0.06 


9.91 


0.01 


0.01 


9.63 


0.04 


0.04 


13.6 


0.1 


0.1 


11.20 


0.02 


0.03 


18 


1 


- 


16 


1 


4 


15.3 


0.3 


0.4 


14.1 


0.2 


0.2 


13.0 


0.2 


0.2 


11.41 


0.07 


0.08 


8.54 


0.03 


0.03 


6.91 


0.03 


0.03 


14.4 


0.2 


0.3 


11.51 


0.08 


0.08 


15.2 


0.2 


0.3 


13.25 


0.03 


0.03 


13.6 


0.2 


0.2 


11.57 


0.06 


0.06 


11.31 


0.03 


0.03 


9.40 


0.04 


0.04 


11.16 


0.02 


0.02 


8.41 


0.03 


0.03 


14.54 


0.09 


0.09 


13.48 


0.03 


0.03 


10.6 


0.1 


0.1 


8.52 


0.03 


0.03 


14.2 


0.3 


0.3 


11.06 


0.05 


0.05 


16.2 


0.4 


0.6 


12.45 


0.07 


0.08 


15 


2 




11.5 


0.1 


0.1 


8.25 


0.02 


0.02 


6.47 


0.02 


0.02 


9.4 


0.1 


0.1 


8.23 


0.06 


0.07 


15.8 


0.2 


0.3 


12.82 


0.09 


0.10 


13.09 


0.08 


0.09 


11.46 


0.03 


0.03 


14.24 


0.07 


0.08 


12.88 


0.06 


0.06 


13.07 


0.03 


0.03 


10.10 


0.04 


0.04 


13.15 


0.06 


0.06 


12.09 


0.03 


0.04 


15.8 


0.2 


0.3 


13.0 


0.2 


0.2 


14.7 


0.2 


0.2 


11.33 


0.05 


0.05 


17 


1 


1 


14.04 


0.05 


0.05 


13.7 


0.1 


0.1 


9.10 


0.06 


0.06 



fa 

to 

-5 
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Name Catalogue Catalogue Magnitudes Measured Magnitudes 







J-Band 


H-Band 


K-Band 


H-Band 


H L. Err. 


H U. Err. 


K-Band 


K L. Err. 


K U. Err. 


G078.7641+01.6862 


UKIDSS GPS 


- 


16.93 ± 0.03 


14.118 ± 0.005 


16.9 


0.4 


0.7 


14.4 


0.1 


0.1 


G078.8867+00.7087 


2MASS PSC 


> 14.3 


10.77 ± 0.04 


6.58 ± 0.02 


10.8 


0.1 


0.1 


6.67 


0.04 


0.05 


G078.9761+00.3567 


2MASS PSC 


11.40 ± 0.03 


9.44 ± 0.02 


8.05 ± 0.02 


8.29 


0.04 


0.04 


6.87 


0.01 


0.01 


G079.1272+02.2782 


UKIDSS GPS 


15.708 ± 0.005 


12.718 ± 0.001 


10.036 ± 0.000 


12.42 


0.04 


0.04 


10.02 


0.04 


0.04 


G079.3202+01.3131 


UKIDSS GPS 


- 


16.31 ± 0.01 


13.260 ± 0.002 


14.4 


0.8 


_ 


11.7 


0.2 


0.2 


G079.3248+01.2901 


UKIDSS GPS 


19.4 ± 0.1 


16.59 ± 0.02 


14.589 ± 0.006 


16 


1 


2 


14.0 


0.2 


0.2 


G080.0467+00.3101 


2MASS PSC 


14.44 ± 0.04 


11.42 ± 0.02 


9.28 ± 0.02 


11.76 


0.03 


0.03 


9.55 


0.04 


0.04 


G080. 1909+00.5353 


2MASS PSC 


13.88 ± 0.04 


10.82 ± 0.02 


8.43 ± 0.02 


11.22 


0.03 


0.03 


8.74 


0.03 


0.03 


G080.8282+00.5670A 


2MASS PSC 


> 15.3 


12.02 ± 0.05 


> 8.9 


11.45 


0.04 


0.04 


8.45 


0.04 


0.04 


G080.8645+00.4197 


2MASS PSC 


> 18.5 


> 16.3 


12.70 ± 0.06 


- 


- 


- 


13.5 


0.1 


0.1 


G081.5168+00.1926 


2MASS PSC 


> 18.3 


> 14.9 


12.28 ± 0.05 


15.0 


0.2 


0.3 


11.29 


0.06 


0.06 


G081. 7131+00.5792 


2MASS PSC 


13.18 ± 0.03 


10.35 ± 0.03 


8.21 ± 0.03 


10.98 


0.03 


0.03 


9.00 


0.02 


0.02 


G081.7624+00.5916 


UKIDSS GPS 




18.10 ± 0.08 


11.809 ± 0.001 


18 


1 


- 


12.25 


0.07 


0.07 


G082.5682+00.4040A 


2MASS PSC 


10.85 ± 0.03 


8.73 ± 0.03 


7.14 ± 0.02 


9.07 


0.02 


0.02 


7.50 


0.01 


0.01 


G083.7071+03.2817 


2MASS PSC 


12.25 ± 0.04 


9.96 ± 0.04 


8.05 ± 0.03 


9.66 


0.03 


0.03 


7.27 


0.02 


0.02 


G084.3065+01.8933 


2MASS PSC 


15.09 ± 0.07 


12.23 ± 0.03 


10.05 ± 0.02 


11.32 


0.08 


0.08 


9.09 


0.03 


0.03 


G084.6490+02.1267 


2MASS PSC 


16.01 ± 0.10 


14.19 ± 0.07 


12.95 ± 0.04 


14.8 


0.3 


0.4 


13.6 


0.1 


0.2 


G085.4102+00.0032A 


2MASS PSC 


> 17.9 


15.5 ± 0.2 


11.80 ± 0.05 


16 


1 


1 


11.53 


0.08 


0.09 


G089.6368+00.1732 


UKIDSS GPS 


17.98 ± 0.03 


14.041 ± 0.002 


10.312 ± 0.000 


13.9 


0.1 


0.1 


10.51 


0.04 


0.04 


G090.2095+02.0405 


2MASS PSC 


14.16 ± 0.05 


12.19 ± 0.03 


10.12 ± 0.02 


14 


2 


- 


10.9 


0.5 


0.8 


G094.3228-00.1671 


UKIDSS GPS 


16.329 ± 0.009 


13.705 ± 0.002 


10.475 ± 0.001 


13.1 


0.2 


0.3 


10.61 


0.05 


0.05 


G094.4637-00.8043 


UKIDSS GPS 


17.29 ± 0.02 


- 


11.451 ± 0.001 


14.68 


0.08 


0.09 


12.23 


0.04 


0.04 


G095.0026-01.5779 


2MASS PSC 


> 15.2 


> 13.7 


12.9 ± 0.1 


15.5 


0.3 


0.4 


12.8 


0.1 


0.1 


G095.0531+03.9724 


2MASS PSC 


> 15.5 


> 14.4 


13.68 ± 0.08 


16.2 


0.3 


0.4 


14.3 


0.1 


0.2 


G096.3597+01.2982 


UKIDSS GPS 


17.45 ± 0.02 


15.186 ± 0.005 


13.415 ± 0.003 


12.6 


0.4 


0.6 


10.97 


0.09 


0.10 


G096.4353+01.3233A - 1 


- 


- 


- 


- 


12.43 


0.06 


0.06 


10.85 


0.02 


0.02 


G096.4353+01.3233A - 2 


_ 








14.1 


0.2 


0.2 


11.95 


0.06 


0.06 


G097.5268+03.1837C 


2MASS PSC 


- ± 0.06 


1 ± 0.04 


- ± 0.02 


12.69 


0.03 


0.03 


10.59 


0.02 


0.02 


G097.9978+01.4688 


2MASS PSC 


13.90 ± 0.05 


11.67 ± 0.04 


9.73 ± 0.03 


11.78 


0.04 


0.04 


9.81 


0.02 


0.02 


G098.8555+02.9344 


2MASS PSC 


16.3 ± 0.1 


14.79 ± 0.09 


12.80 ± 0.05 


14 


1 


1 


12.6 


0.1 


0.1 


G100.1620+01.6647 


2MASS PSC 


16.1 ± 0.2 


14.0 ± 0.1 


12.05 ± 0.07 


16 


2 


_ 


13.7 


0.2 


0.3 


G100.1685+02.0266 


2MASS PSC 


14.61 ± 0.07 


13.05 ± 0.09 


> 11.1 


13.4 


0.3 


0.4 


11.7 


0.1 


0.1 


G100.2124+01.8829 


2MASS PSC 


> 13.6 


12.89 ± 0.08 


11.11 ± 0.06 


13.0 


0.2 


0.2 


10.75 


0.04 


0.04 


G100.3779-03.5784 


2MASS PSC 


15.9 ± 0.1 


12.91 ± 0.07 


> 10.5 


13.11 


0.04 


0.04 


10.79 


0.03 


0.02 


G102.3533+03.6360 


2MASS PSC 


12.33 ± 0.02 


9.63 ± 0.02 


7.22 ± 0.02 


10.80 


0.06 


0.06 


8.29 


0.03 


0.03 


G103.8034+00.4062 


UKIDSS GPS 


18.58 ± 0.06 


15.673 ± 0.009 


12.602 ± 0.002 


16.2 


0.4 


0.7 


13.48 


0.08 


0.08 


G103.8744+01.8558 


2MASS PSC 


> 17.4 


> 13.8 


11.87 ± 0.09 


16 


1 


_ 


11.76 


0.07 


0.07 


G105.5072+00.2294 


UKIDSS GPS 




14.060 ± 0.002 


11.687 ± 0.001 


14.4 


0.1 


0.1 


12.18 


0.03 


0.03 


G107.6823-02.2423A 


2MASS PSC 


> 13.0 


11.77 ± 0.06 


10.54 ± 0.04 


12.15 


0.04 


0.04 


10.91 


0.02 


0.03 


G108.2118-01.2887 


2MASS PSC 


12.82 ± 0.05 


11.40 ± 0.05 


10.29 ± 0.04 


11.90 


0.03 


0.03 


11.06 


0.02 


0.02 


G108.7575-00.9863 


_ 




_ 




15.8 


0.4 


0.6 


10.69 


0.08 


0.09 


G110.8038-02.5649 


2MASS PSC 


- ± 0.05 


11.92 ± 0.04 


- ± 0.02 


11.91 


0.03 


0.03 


9.83 


0.02 


0.02 


Gill. 2348-01. 2385 


2MASS PSC 


> 14.1 


> 11.3 


9.56 ± 0.03 


11.57 


0.03 


0.03 


9.92 


0.02 


0.02 


G133.8512-01.9272 


2MASS PSC 


10.72 ± 0.03 


9.48 ± 0.03 


8.31 ± 0.02 


10.03 


0.04 


0.04 


9.06 


0.01 


0.01 


G139.9091+00.1969A 


2MASS PSC 


12.76 ± 0.04 


10.88 ± 0.04 


9.52 ± 0.04 


11.56 


0.03 


0.04 


10.20 


0.01 


0.01 


G141.9996+01.8202 


2MASS PSC 


10.95 ± 0.02 


8.08 ± 0.04 


5.72 ± 0.02 


7.79 


0.03 


0.03 


5.47 


0.02 


0.02 


G142.2446+01.4299 


UKIDSS GPS 






12.384 ± 0.001 


17 


1 


1 


13.07 


0.05 


0.05 


G144.6678-00.7136 


2MASS PSC 


13.16 ± 0.03 


11.57 ± 0.03 


10.25 ± 0.03 


11.83 


0.02 


0.02 


10.44 


0.02 


0.02 


G145.1975+02.9870 - 1 


2MASS PSC 


15.6 ± 0.1 


14.0 ± 0.1 


12.96 ± 0.06 


14.7 


0.2 


0.3 


13.8 


0.1 


0.2 


G145.1975+02.9870 - 2 


2MASS PSC 


15.28 ± 0.07 


13.37 ± 0.05 


11.96 ± 0.03 


13.06 


0.07 


0.08 


11.79 


0.04 


0.04 


G148.1201+00.2928 


2MASS PSC 


16.5 ± 0.2 


13.5 ± 0.1 


10.46 ± 0.05 


14.06 


0.07 


0.07 


10.94 


0.04 


0.04 


G150.6862-00.6887 


2MASS PSC 


11.70 ± 0.03 


10.32 ± 0.03 


9.08 ± 0.02 


10.12 


0.02 


0.02 


8.94 


0.03 


0.03 


G151.6120-00.4575 


2MASS PSC 


10.92 ± 0.02 


8.90 ± 0.03 


7.12 ± 0.02 


9.19 


0.01 


0.01 


7.37 


0.02 


0.02 
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Name 


Catalogue 


Catalogue Magnitudes 

T Ranrl 
J-JJdllQ 


R Rond 

jn-JoaiiQ 


TP RqiiiI 

IV-lDdllCl 


Measured Maj 
n-JOdiiQ 


^nitudes 
H L Err 


H U Err 


TP Rond 


K L Err 


K U Err 


( ' i v> 'i'ivi nn osqg 
bioz.oo i i-uu.zoyy 


OlbT A QQ PQP 
ZlYlAOO rot 


> 12.8 




1 q i k _i_ n nf; 

10.10 it U.UO 




0.05 


0.05 


!? io 






pi ca 0/i70_i_no r;nQQ 
b!04.o4 ( z-(-Uz.t)UW9 


OlbT 4 QQ PQP 
zJ.Yl.rt.kJO rob 


1 Q Af\ 4- n ClR 
lo.4U it U.UO 


i o nf; -i- n nf; 
Iz.UO it U.UO 


1 1 n7 4- n nf; 

11. U t it U.UO 


io"eo 

1 2 . 53 


0.02 


0.02 


11.73 


n no 

0.03 


n no 

0.03 


blOO.ol41-Uo.iyoo 


TTTPTr»QQ PDC 


10.004 ± U.UUO 


co _i_ n nno 
14.10Z ± U.UUo 


1 o 1 7(1 _i_ n nno 
lo.l/y it U.UUo 


14.34 


0.04 


0.04 


13.39 


0.07 


0.07 


pico nA07j_nn 0.001 

blDo.UO^ I -(-UU.OZZl 


U IVllJoO bra 


i o c e: i _i_ n nn i 
lo.OOl ± U.UUl 


ioi nn -I- n nm 

Iz.lUD it U.UUl 


1 n i a q 4- n nnn 
iu.i4y it u.uuu 


12.76 


0.06 


0.07 


10.81 


0.04 


0.04 


Liioy.o4oy-uu.uoo < 


U IVllJOO bro 


iq aqu _l n nn i 
lo.4o0 ± U.UUl 


1 o cc7 _L n nm 
lz.00 1 ± U.UUl 


1 1 7no _i_ n nm 
11. iyo it U.UUl 


13.08 


0.04 


0.04 


12.21 


0.03 


0.03 


P~*170 /1Q1^J_nO /I/1CLQ 
f O.4ol0+UZ.44oy 


TTTPTOQQ PPQ 
U TYIIJOO bra 


lo.yi it U.UO 


1 k c\a n 4- n nno 

10.U4U it U.UUo 


ioi 77 -i- n nm 
lz.1 ( ( it U.UUl 


15.6 


0.4 


0.5 


12.96 


0.07 


0.07 


P17Q /loon i no ^017 
bl f o.4ooy+Uz.4ol l 


OT\,T A QQ 13 Q P 

zlWAoo rob 


1 o 17 _i_ n ni 
Iz.o/ ± U.Uo 


in oo _l n no 
1U.OO it U.Uz 


n oc _L n no 

y.zo it u.uz 


9.83 


0.02 


0.02 


8.32 


0.01 


0.02 


pi 70 noooi no finfi/i 


OlbT 4 QQ PQP 
ZlYlAOO rob 


1 O A -I- n CiA 
1Z.40 ± U.U4 


> 10.1 


> 8.0 


10.25 


0.03 


0.03 


8.03 


0.02 


0.02 


P170 oon i no eoi o 
bl f o.oooy+Uz.ozlo 


OT\,T A QQ 13 QP 
ZlVlAOO rob 


Iz.zl ± U.Uo 


o nn _L n no 
o.yu it U.Uz 


c. ko _L n no 
o.oy it U.Uz 


9.51 


0.03 


0.03 


7. 12 


0.02 


0.02 


P~*1 70 701 t; i HO f;Q0/1 

bi 1 0. 1 zio-|-uz.oyz i 


OlbT 4 QQ PQP 
zJMAOO rob 


i n f<a -i- n no 

lU.OO ± U.Uo 


n a(k -\- n no 
y.40 it u.uz 


p. c;n 4- n no 

O.0U ± U.Uz 


9.69 


0.03 


n n^ 


8.72 


0.02 


0.02 


P1177 70Q1 nn oo^s 
bl ( (. / zyi-UU.ooOo 


OlbT 4 QQ PQP 
ZllYlAOO rob 


1 1 oa -I- n no 
11. zo it U.Uo 


> 9.2 


> 7.7 


7.64 


0.04 


0.04 


6.07 


0.02 


0.03 


bi f o. / 04u+ui. iouy 


OlbT 4 QQ PQP 
ZlYlAOO rob 


1 1 ni _i_ n no 
11. yi ± u.uo 


1 n els -L n no 

1U.0O it U.Uo 


q /i /i 4_ n no 
y.44 ± U.Uo 


9.89 


0.04 


0.04 


8.64 


0.02 


0.03 


P17Q noo.n_i_n/i onno 

bl 1 y.UooU+U4.oUU0 


OlbT 4 QQ PQP 
ZlVlAoa rob 


1 a 7/i -I- n nx, 

14. (4 it U.UO 


1 1 Q/i _i_ n c\a 

11.04 it U.U4 


q 7n 4- n no 
y. pu it u.uo 


13.10 


0.04 


0.04 


10.80 


0.02 


0.02 


Pi qq A con ni 777/1 
blOO.40oU-Ul. / f f 4 


OlbT 4 QQ PQP 
ZllYlAOO rob 




1 o 07 -I- n no 
Iz.z/ it U.Uo 


> 10.1 


13.8 


0.1 


0.1 


11.2 


0.1 


0. 1 


pi o) o*7n/i m 7Qon 
blo4.o / U4-U1. 1 ozy 


OT\,T A QQ T3QP 
ZlVlAOO rob 


in 10 _i_ n c\a 
lU.lo ± U.U4 


o ntr _i_ n n/i 
O.yo it U.U4 


7 70 4_ n no 
i.(o± U.Uz 


9.18 


0.03 


0.03 


8.09 


0.01 


0.01 


bio4.yooi-uu.oooy 


OlbT 4 QQ POP 
zJYIAOO rob 


1 o ^ 4- n no 
lz.00 it U.Uo 


1 n O/i -I- n n/i 

1U.Z4 it U.U4 


p. oo 4- n no 
o.oo ± U.Uz 


10.37 


0.05 


0.05 


8.36 


0.01 


0.01 


bioo.oizu-tui.uooo 


OT\,T A QQ 13 CP 
zJMAOO rob 


> 15.6 


> 13.5 


1 o oo 4_ n n^ 
Iz.oo it U.U4 


13.74 


0.07 


0.08 


12.25 


0.06 


0.07 


pi 00 Q/170 1 nn SQ7i 
bioo.y4/ y-|-uu.oo / 1 


OlbT 4 QQ PQP 
ZJM.YOO rob 


i k of; -i- n nn 
io. zo it u.uy 


1 1 7 -I- n C\A 
lz.1 / it U.U4 


q 7^ 4- n no 
y. to it u.uo 


9.47 


0.04 


0.04 


7.00 


0.08 


0.09 


pi 00 ncnc m noon 

bioo.yoyo-ui.yoou 


OT\,T A QQ 13 CP 
ZlVlAOO rob 


-\ c cf; _L n no 
10.00 it U.Uo 


1 o oi _l n nc 
lo.zl it U.Ut) 


1 1 no 4_ n nc 
11. Uo it U.Uo 


13.86 


0.06 


0.07 


11.65 


0.04 


0.04 


bioy.uuoo-|-ui. izoo 


OlbT 4 QQ PQP 
zllYlAOO rob 


i o 1 1) _i_ n no 
lo.lz it U.Uo 


1 n -i- n no 

1U.0O it U.Uz 


p. fi7 4_ n no 
o.O/ it U.Uz 


8.49 


0.04 


0.05 


6.48 


0.06 


0.06 


pi on non7_i_nn 7©.oi 
bioy.uou 1 -t-uu. i ozi 


OlbT 4 QQ POP 
zllYlAOO rob 


16.2 it 0.1 


10 1Q -i- nnc: 
iz.iy it u.uo 


> 8.6 




0.3 


0.4 


7.88 


0.06 


0.07 


pi on nooo_i_nn qhqo 
bioy.uozo-|-uu.ouyz 


OlbT 4 QQ POP 
zJYIAOO rob 


i a _i_ n nc: 
14. oo ± U.UO 


1 n 71 -i- n no 

1U. 1 1 it U.Uo 


7 cLfi 4- n no 

(.00 it U.Uz 


9.52 


0.03 


0.03 


6.41 


0.04 


0.04 


p 1 no £~:nnc nn n^i7n 

Liiyz.ouuo-uu.U4 f y 










15.0 


0.4 


0.7 


10.94 


0.06 


0.06 


piqo nnsQ nn no^n 
biyz.yuoy-uu.ozoy 


OlbT 4 QQ PQP 
zllYlAOO rob 


> 15.9 


> 13.9 


iooi 4- n no. 

lO.Ol It U.UO 


13.8 


0.5 


0.9 


11.96 


0.08 


0.08 


Pin/i no/in ni ooo/i 

01y4.yoiy-u1.zzz4 


OT\,T A QQ 13 CP 1 
zJMAoo rob 


lo.Ol ± U.Uo 


1 o oo _l n no 
Iz.oz it U.Uo 


n 70 4_ n no 
y. iv ± U.Uo 


12.25 


0.03 


0.03 


9.64 


0.03 


0.03 


P^iQf; ifion ni o^/ir; 
biyo. iozu-u 1 .zo 10 


OlbT 4 QQ PQP 1 
zJMAOO rob 


> 16.7 




1 1 qq 4- n nf; 
11. yy it u.uo 


17 








0.08 


0.09 


G196. 4542-01. 6777 


2MASS PSC 


> 14.6 


13.62 it 0.07 


10.30 ± 0.03 


14.3 


0.1 


0.1 


11.29 


0.06 


0.07 


G200.0789-01.6323 


2MASS PSC 


> 14.4 


> 13.2 


13.10 it 0.09 


15.3 


0.4 


0.6 


14.2 


0.2 


0.3 


G203.3166+02.0564 


2MASS PSC 


11.51 ± 0.04 


7.64 ± 0.04 


4.92 ± 0.02 


7.77 


0.03 


0.03 


5.11 


0.03 


0.03 


G207.2654-01.8080 - 1 


2MASS PSC 


> 13.5 


11.49 ± 0.08 


7.73 ± 0.04 


13.09 


0.07 


0.08 


10.55 


0.05 


0.05 


G207.2654-01.8080 - 2 


2MASS PSC 


12.10 ± 0.03 


9.61 ± 0.04 


7.62 ± 0.03 


9.77 


0.03 


0.02 


8.16 


0.01 


0.02 


G211. 8957-01. 2025 


2MASS PSC 


> 14.6 


> 13.1 


12.02 ± 0.08 


15.6 


0.2 


0.2 


13.24 


0.06 


0.07 


G212.0641-00.7395 


2MASS PSC 


14.30 ± 0.08 


11.98 ± 0.08 


9.98 it 0.04 


13.5 


0.1 


0.1 


11.50 


0.06 


0.06 


G212.2344-03.5038 


2MASS PSC 


12.72 ± 0.04 


10.60 ± 0.03 


8.90 it 0.02 


10.84 


0.03 


0.03 


9.12 


0.01 


0.01 


G212.2468-01.1034 - 1 


2MASS PSC 


14.38 ± 0.08 


13.2 ± 0.1 


12.29 ± 0.07 


13.53 


0.05 


0.06 


12.88 


0.05 


0.05 


G212.2468-01.1034 - 2 


2MASS PSC 


14.38 ± 0.07 


13.7 ± 0.1 


13.16 it 0.08 


13.86 


0.06 


0.06 


13.54 


0.06 


0.06 


G212.9626+01.2954 


2MASS PSC 


14.37 ± 0.07 


12.32 ± 0.05 


10.35 ± 0.03 


9.57 


0.08 


0.09 


7.59 


0.05 


0.05 


G213.0763-02.2174 


2MASS PSC 


11.94 ± 0.06 


10.97 ± 0.07 


10.15 ± 0.06 


11.52 


0.05 


0.05 


10.79 


0.02 


0.03 


G213.9180+00.3786 


2MASS PSC 


14.95 ± 0.08 


12.28 ± 0.04 


> 10.0 


12.21 


0.01 


0.01 


9.90 


0.02 


0.02 


G215.8902-02.0094 


2MASS PSC 


15.03 ± 0.08 


12.79 ± 0.06 


10.71 ± 0.03 


13.03 


0.04 


0.04 


10.86 


0.03 


0.03 


G217.6047-02.6170 


UKIDSS GPS 


16.26 ± 0.01 


14.278 ± 0.003 


12.216 it 0.001 


14.44 


0.08 


0.08 


12.68 


0.04 


0.04 


G224.6075-01.0063 


2MASS PSC 


15.3 ± 0.1 


13.4 ± 0.1 


11.25 ± 0.07 


9.9 


0.1 


0.1 


7.72 


0.07 


0.07 


G232.6207+00.9959 


2MASS PSC 


13.45 ± 0.08 


10.76 ± 0.08 


8.48 ± 0.04 


11.19 


0.03 


0.04 


9.17 


0.02 


0.02 



Table A3. Ay and / bs//corr for all objects. Ay was calculated twice for each object using the Draine & Lee (1984) model, once with J- and H-band magnitudes { L Ay (JH)' in the table) and once with H- and K-band 
magnitudes ('Ay (HK)' in the table). Where the required magnitudes were not available, '-' is shown. / bs//corr is the correction factor used to correct for the difference between the observed and catalogue magnitudes. 
'-' is shown in that column when no catalogue magnitudes are available for comparison. See Sections 3 and 5. 



Name 




A v (JH) 


A v (HK) 


/ob S //corr 


Name 


A v (JH) 


Av (HK) 


W/cor, 


Name 




A v (JH) 


A v (HK) 


/obs//corr 


G010.8411-02.5919 




> 35 


63 ± 2 


0.37 


G030.5942-00.1273 


30.0 ± 0.5 


33.2 ± 0.7 


1.4 


G050.2844-00.3925A 




43.8 ± 0.6 


56.39 ± 0.06 


4.7 


G010.8856+00.1221 




61 ± 1 


62.33 ± 0.04 


0.83 


G030.8185+00.2729 


- 


69.26 ± 0.07 


0.53 


G050.4802+00.7058 




- 


_ 


_ 


G011.9019+00.7265 




28.9 ± 0.1 


46.99 ± 0.05 


68 


G030.9726-00.1410 


> 34 


47 ± 2 


0.26 


G052. 2025+00. 7217A 




35.1 ± 0.1 


59.62 ± 0.03 


1.3 


G016.7122+01.3119 - 


1 


31.6 ± 0.7 


36.2 ± 0.8 


1.7 


G030.9727+00.5620 


24 ± 3 


89 ± 1 


8.9 


G052. 2078+00. 6890 




> 19 


> 27 


3.4 


G016.7122+01.3119 - 


2 


> 23 


61 ± 2 


0.70 


G030.9959-00.0771 


> 24 


> 33 


0.83 


G052. 5405-00.9272 




> 24 


> 49 


1.5 


G016.7981+00.1264 




34.13 ± 0.10 


58.56 ± 0.03 


0.83 


G031. 1677+00.1259 


16.85 ± 0.02 


17.03 ± 0.02 


3.1 


G052. 9217+00.4142 




37.9 ± 1.0 


63.6 ± 0.2 


2.2 


G017.0332+00.7476A 




_ 


_ 


0.45 


G031.6617+00.3667 


> 27 


> 32 


0.42 


G052.9221-00.4892 




> 21 


> 53 


0.97 


G017.3765+02.2512 




29 ± 2 


38 ± 2 


3.3 


G032.0451+00.0589 


- 


- 


- 


G053. 1417+00.0705 




- 


- 


0.72 


G018.3412+01.7681 




> 28 


67 ± 2 


0.53 


G032.0518-00.0902 


20.6 ± 0.2 


43.3 ± 0.1 


0.43 


G053. 5343-00.7943 




35.2 ± 0.4 


43.8 ± 0.5 


0.29 


G018.3706-00.3818 




30.71 ± 0.03 


38.18 ± 0.01 


1.3 


G032.1514+00.1317 


17.92 ± 0.02 


19.86 ± 0.02 


0.94 


G055.1581-00.2991A 




39.9 ± 0.6 


52.77 ± 0.08 


2.4 


G018.6608+00.0372 




- 


_ 


1.3 


G032.4727+00.2041 


41.3 ± 0.3 


52.04 ± 0.04 


1.1 


G055.3704+00.1858 




40.8 ± 0.4 


> 21 


6.4 


G019.7540-00.1279 




29.1 ± 0.2 


43.2 ± 0.1 


0.67 


G032.8205-00.3300 


> 32 


> 42 


0.56 


G056. 3694-00.6333 




- 


51.6 ± 0.1 


0.90 


G019.8922+00.1023 




17.30 ± 0.02 


37.09 ± 0.02 


0.67 


G032.9957+00.0415 


_ 


96.4 ± 0.3 


1.3 


G056.4120-00.0277 




28.8 ± 0.3 


34.7 ± 0.5 


3.2 


G019.92 24-00.2577 




30.4 ± 0.6 


45.9 ± 0.2 


1.4 


G033.3891+00.1989 


38.3 ± 0.5 


43.4 ± 0.7 


1.3 


G057.5474-00.2717A 




34.0 ± 0.1 


43.90 ± 0.03 


0.36 


G020.5143+00.4936 




17.21 ± 0.02 


14.82 ± 0.02 


2.0 


G034.0126-00.2832 


22.7 ± 0.4 


34.3 ± 0.6 


1.1 


G059.3614-00.2068 




25.65 ± 0.02 


36.24 ± 0.01 


1.5 


G021.3853-00.2537 




_ 


_ 


0.61 


G034.0500-00.2977 


_ 


_ 


_ 


G059.6403-00.1812A 




21.38 ± 0.04 


37.99 ± 0.03 


0.52 


G021.5624-00.0329 




_ 


_ 


166 


G034.4035+00.2282 


_ 


_ 


_ 


G059. 7831+00.0648 






84.4 ± 0.3 


0.72 


G023.3891+00.1851 




47 ± 1 


58.9 ± 0.7 


8.4 


G034.6243-00.1300 


_ 


69.9 ± 0.5 


6.6 


G059. 8329+00.6729 




■ 


39.6 ± 0.3 


0.98 


G023.4394-00.2394 




_ 


59.34 ± 0.10 


0.90 


G034.7569+00.0247 


- 


_ 


0.51 


G060.5750-00.1861 




19 + 2 


42 ± 2 


0.82 


G023.4984-00.0373 




21.4 ± 0.4 


19.3 ± 0.6 


8.0 


G034.8211+00.3519 


46.4 ± 0.5 


49.3 ± 0.7 


0.013 


G063. 1140+00.3416 




> 42 


63.6 ± 0.9 


10 


G023.6566-00.1273 




_ 


80.29 ± 0.06 


4.6 


G035.1979-00.7427 


> 41 


57 ± 1 


0.74 


G065. 7798-02.6121 




> 26 


37 ± 1 


2.2 


G024.6343-00.3233 




> 28 


60 ± 1 


1.1 


G036.8780-00.4728 - 1 


- 


89 ± 2 


0.37 


G068. 2040+00.2387 




39.5 ± 0.2 


48.74 ± 0.04 


1.3 


G025.4018+00.0198A 




28.4 ± 0.4 


22.7 ± 0.6 


0.64 


G036.8780-00.4728 - 2 


_ 


89 ± 2 


0.38 


G069. 5395-00.9754 




- 


- 


- 


G025.6498+01.0491 






_ 


0.91 


G036.9194+00.4825A 


> 20 


> 37 


1.2 


G070.3329+01.5864 - 


1 


> 20 


35 ± 1 


0.082 


G025.7161+00.0486 






_ 


_ 


G037.5536+00.2008 


> 13 


> 79 


0.68 


G070.3329+01.5864 - 


2 


> 20 


35 ± 1 


1.0 


G025.8015-00.1570 - 


1 


- ± 0.1 


47.22 ± 0.04 


0.40 


G039.4943-00.9933 


- 


68.77 ± 0.05 


0.90 


G070.6740+01.1919 




24.2 ± 0.4 


31.0 ± 0.7 


0.72 


G025.8015-00.1570 - : 


2 


- 


- 


- 


G039.8821-00.3457 


- 


81 ± 3 


0.48 


G071.8944+01.3107 




> 38 


56 ± 2 


1.2 


G026.2020+00.2262 




40.6 ± 0.5 


43.3 ± 0.6 


1.0 


G040.0809+01.5117 


26.26 ± 0.07 


29.10 ± 0.04 


0.79 


G072.2479+00.2617B 




27.9 ± 0.4 


38.4 ± 0.2 


1.1 


G026.3050+00.1162 




15.5 ± 0.4 


22.8 ± 0.7 


0.90 


G040.4247+00.6989A 


16.60 ± 0.09 


13.57 ± 0.10 


1.0 


G073.0633+01.7958 




> 24 


> 22 


1.7 


G026.3176-00.0134 




35.2 ± 0.5 


31.3 ± 0.7 


0.60 


G040.5451+02.5961A 


- 


- 


- 


G073.6525+00.1944 




28.3 ± 0.5 


35.1 ± 0.8 


1.2 


G026.3819+01.4057 - 


1 


27.26 ± 0.09 


36.50 ± 0.04 


0.52 


G042.0341+00.1905A 


39.1 ± 0.4 


65.00 ± 0.07 


4.1 


G073.6952-00.9996 




26.0 ± 0.6 


47.3 ± 0.8 


0.72 


G026.3819+01.4057 - 


2 


22.75 ± 0.02 


44.98 ± 0.01 


0.68 


G042.0977+00.3521 


29 ± 1 


55.9 ± 0.4 


0.48 


G075.6014+01.6394 




24 ± 1 


23 ± 1 


0.52 


G026.4207+01.6858 




33.19 ± 0.09 


55.50 ± 0.02 


0.12 


G042.1099-00.4466 


49 ± 2 


53.2 ± 0.1 


0.53 


G075. 7666+00.3424 - 


1 


29.17 ± 0.04 


35.22 ± 0.02 


6.2 


G026.4488+01.7425A 




- 


18.28 ± 0.01 


1.0 


G043.1635-00.0697A 


20.74 ± 0.05 


22.19 ± 0.04 


0.91 


G075. 7666+00.3424 - 


2 


- 


62.08 ± 0.09 


1.4 


G026.4488+01.7425B 




14.45 ± 0.04 


27.37 ± 0.04 


0.50 


G043.5216-00.6476 


31.5 ± 0.1 


38.51 ± 0.03 


1.3 


G076.0902+00.1412 




_ 


74.2 ± 0.3 


0.88 


G026.4897-00.5455 




- 


- 


0.87 


G043.9956-00.0111 


35.5 ± 0.1 


48.23 ± 0.02 


0.98 


G076. 1877+00.0974 




- 


51.8 ± 0.2 


3.3 


G026.4958+00.7105 - 


1 


_ 




0.70 


G044.3103+00.0416 


34.5 ± 0.6 


36.4 ± 0.1 


0.83 


G076.3829-00.6210 




30.1 ± 0.4 


34.3 ± 0.4 


0.58 


G026.4958+00.7105 - 


2 


- 


- 


0.45 


G045.1894-00.4387 


40.5 ± 0.4 


66.88 ± 0.06 


11 


G077.3455+04.4309 




15.061 ± 0.009 


19.48 ± 0.01 


5.9 


G026.5972-00.0241 




- 


- 


0.39 


G045.4543+00.0600 - 1 


- 


- 


0.58 


G077.4052-01.2136 




> 18 


54 ± 2 


0.78 


G027.2220+00.1361 - 


1 


7.54 ± 0.07 




2.1 


G045.4543+00.0600 - 2 








G077.4622+01.7600 - 


1 






0.61 


G027.2220+00.1361 - 


2 








G045.4641+00.0284 






0.64 


G077.4622+01.7600 - 


2 


> 22 


> 35 


0.031 


G027.7954-00.2772 






100.5 ± 0.5 


0.98 


G048.6085+00.0258D 


32.1 ± 0.4 


24.6 ± 0.7 


8.6 


G077.8999+01.7678 




34.60 ± 0.08 


52.40 ± 0.02 


1.3 


G028.2325+00.0394 








0.81 


G048.9897-00.2992A 


15.3 ± 0.1 


49.31 ± 0.09 


0.55 


G077.9550+00.0058 




20.16 ± 0.03 


21.09 ± 0.03 


0.83 


G028.3046-00.3871A 




29.1 ± 0.1 


39.60 ± 0.05 


4.7 


G048.9897-00.2992B 








G078. 1224+03. 6320 




17.54 ± 0.03 


20.35 ± 0.03 


0.42 


G028.3373+00.1189 






53.3 ± 0.2 


11 


G049.0431-01.0787 








G078.4373+02.6584B 






66.53 ± 0.08 


0.96 


G028.7799+03.4978 




18.2 ± 0.5 


22.3 ± 0.8 


0.40 


G049.4227-00.3715 


39 ± 1 


> 43 


0.20 


G078.4705-00.1830 




39 + 2 


52.0 ± 0.2 


0.57 


G028.8621+00.0657 








0.45 


G049.4883-00.3545A 


26.5 ± 0.2 


36.43 ± 0.07 


9.4 


G078.4754+01.0421 




> 48 


76.8 ± 0.7 


0.70 


G030.1468+01.4075 






96 ± 1 


1.7 


G049.4883-00.3545B 




52.1 ± 0.4 


6.4 


G078. 7641+01. 6862 






51.4 ± 0.5 


0.78 


G030.1981-00.1691 




> 50 


59.6 ± 0.7 


1.3 


G049.4970-00.4718 


15.01 ± 0.03 


16.81 ± 0.04 


2.4 


G078.8867+00.7087 




> 40 


76.2 ± 0.8 


0.92 


G030.2340-00.1392 




23.0 ± 0.5 


53.7 ± 0.2 


0.77 


G049.5373-00.3929 


16.7 ± 0.5 


10.7 ± 0.8 


0.27 


G078. 9761+00.3567 




22.8 ± 0.4 


25.9 ± 0.5 


3.0 


G030.2971+00.0549 








0.43 


G050.0721+00.5591 


26.6 ± 0.2 


39.88 ± 0.09 


0.91 


G079.1272+02.2782 




34.00 ± 0.06 


49.05 ± 0.02 


1.0 


G030.4117-00.2277 




25.28 ± 0.08 


49.99 ± 0.04 


0.90 


G050.2213-00.6063 


> 26 


> 30 


0.37 


G079. 3202+01.3131 






55.7 ± 0.2 


4.2 
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Name 


A v (JH) 


A v (HK) 


/obs//corp 


G079.3248+01.2901 


32 ± 1 


36.9 ± 0.3 


1.6 


G080.0467+00.3101 


34.3 ± 0.4 


39.4 ± 0.4 


0.78 


G080.1909+00.5353 


34.8 ± 0.5 


43.7 ± 0.5 


0.75 


G080.8282+00.5670A 


> 37 


> 57 


1.5 


G080.8645+00.4197 


> 25 


> 66 


0.46 


G081.5168+00.1926 


> 38 


> 49 


2.5 


G081. 7131+00.5792 


32.3 ± 0.5 


39.2 ± 0.8 


0.49 


G081. 7624+00.5916 


- 


114 ± 1 


0.67 


G082.5682+00.4040A 


24.5 ± 0.5 


29.5 ± 0.6 


0.72 


G083.7071+03.2817 


26.4 ± 0.6 


35.2 ± 0.8 


2.0 


G084.3065+01.8933 


32.5 ± 0.8 


40.1 ± 0.7 


2.4 


G084.6490+02.1267 


21 ± 1 


23 ± 1 


0.58 


G085.4102+00.0032A 


> 27 


68 ± 4 


1.3 


G089.6368+00.1732 


44.3 ± 0.3 


67.86 ± 0.04 


0.83 


G090.2095+02.0405 


22.9 ± 0.6 


38.0 ± 0.7 


0.48 


G094.3228-00.1671 


30.00 ± 0.10 


58.89 ± 0.03 


0.89 


G094.4637-00.8043 


- 


- 


0.49 


G095.0026-01.5779 


> 18 


> 15 


1.1 


G095.0531+03.9724 


> 13 


> 13 


0.55 


G096.3597+01.2982 


26.1 ± 0.2 


32.7 ± 0.1 


9.5 


G096.4353+01.3233A - 1 


- 


- 


_ 


G096.4353+01.3233A - 2 


- 


- 


- 


G097.5268+03.1837C 


28.9 ± 0.8 


36.1 ± 0.8 


0.89 


G097.9978+01.4688 


25.7 ± 0.7 


35.7 ± 0.8 


0.93 


G098.8555+02.9344 


18 ± 2 


37 ± 2 


1.2 


G100.1620+01.6647 


24 ± 2 


35 ± 3 


0.22 


G100.1685+02.0266 


18 ± 1 


> 37 


0.53 


G100.2124+01.8829 


> 10 


33 ± 2 


1.4 


G100.3779-03.5784 


34 ± 2 


> 43 


0.80 


G102.3533+03.6360 


30.8 ± 0.4 


44.1 ± 0.5 


0.37 


G103.8034+00.4062 


33.1 ± 0.7 


56.0 ± 0.2 


0.44 


G103.8744+01.8558 


> 40 


> 36 


1.1 


G105.5072+00.2294 




43.51 ± 0.04 


0.63 


G107.6823-02.2423A 


> 14 


23 ± 1 


0.71 


G108.2118-01.2887 


16.8 ± 0.8 


21 ± 1 


0.49 


G108.7575-00.9863 








G110.8038-02.5649 


30.6 ± 0.7 


38.1 ± 0.7 


1.0 


Gill. 2348-01. 2385 


> 32 


> 32 


0.72 


G133.8512-01.9272 


14.9 ± 0.4 


21.8 ± 0.7 


0.50 


G139.9091+00.1969A 


21.8 ± 0.6 


25.3 ± 1.0 


0.54 


G141.9996+01.8202 


32.7 ± 0.5 


43.4 ± 0.8 


1.3 


G142.2446+01.4299 






0.53 


G144.6678-00.7136 


18.7 ± 0.4 


24.5 ± 0.7 


0.84 


G145.1975+02.9870 - 1 


18 ± 2 


20 ± 2 


0.47 


G145.1975+02.9870 - 2 


22.1 ± 0.9 


26 ± 1 


1.2 


G148.1201+00.2928 


35 ± 2 


55 ± 2 


0.64 



Name 


A v (JH) 


A v (HK) 


/obs//corp 


G150.6862-00.6887 


16.4 ± 0.5 


23.3 ± 0.7 


1.1 


G151. 6120-00.4575 


23.4 ± 0.4 


33.0 ± 0.6 


0.79 


G152.3371-00.2899 


> 5.9 


- 


2.6 


G154.3472+02.6099 


16.0 ± 0.9 


19 ± 1 


0.54 


G166.8141-03.1986 


16.63 ± 0.06 


18.55 ± 0.07 


0.83 


G168.0627+00.8221 


17.10 ± 0.02 


36.04 ± 0.01 


0.54 


G169.6459-00.0687 


10.26 ± 0.02 


16.50 ± 0.03 


0.69 


G173.4815+02.4459 


43.6 ± 0.5 


52.30 ± 0.06 


0.49 


G173.4839+02.4317 


20.3 ± 0.4 


25.7 ± 0.5 


2.4 


G173.6328+02.8064 


> 27 


> 39 


0.96 


G173.6339+02.8218 


37.6 ± 0.4 


42.4 ± 0.5 


0.61 


G173.7215+02.6924 


14.6 ± 0.4 


18.1 ± 0.5 


0.81 


G177.7291-00.3358 


> 24 


> 29 


4.5 


G178.7540+01.1609 


15.8 ± 0.5 


21.5 ± 0.7 


2.1 


G179.0380+04.3003 


33.0 ± 0.7 


39.4 ± 0.8 


0.36 


G183.4530-01.7774 


> 22 


> 40 


0.35 


G184.8704-01.7329 


14.8 ± 0.6 


22.7 ± 0.8 


0.72 


G184.9551-00.8559 


26.5 ± 0.6 


35.2 ± 0.8 


0.98 


G188.8120+01.0686 


> 24 


> 22 


1.1 


G188.9479+00.8871 


35 ± 1 


44.4 ± 0.8 


13 


G188.9696-01.9380 


27 ± 1 


39 ± 1 


0.59 


G189.0065+01.1263 


29.1 ± 0.4 


35.0 ± 0.5 


7.5 


G189.0307+00.7821 


46 ± 1 


> 65 


2.0 


G189.0323+00.8092 


46.3 ± 0.6 


57.5 ± 0.6 


2.9 


G192.6005-00.0479 


- 


- 


- 


G192.9089-00.6259 


> 23 


> 11 


3.5 


G194.9349-01.2224 


37.3 ± 0.7 


46.2 ± 0.7 


1.1 


G196.1620-01.2546 


> 30 


> 38 


0.51 


G196.4542-01.6777 


> 12 


60 ± 1 


0.40 


G200.0789-01.6323 


> 14 


> 3 


0.37 


G203.3166+02.0564 


43.6 ± 0.7 


49.7 ± 0.8 


0.85 


G207.2654-01.8080 - 1 


> 24 


68 ± 2 


0.075 


G207.2654-01.8080 - 2 


28.6 ± 0.6 


36.6 ± 0.9 


0.61 


G211. 8957-01. 2025 


> 18 


> 21 


0.32 


G212.0641-00.7395 


27 ± 1 


37 ± 2 


0.25 


G212.2344-03.5038 


24.5 ± 0.5 


31.4 ± 0.7 


0.82 


G212.2468-01.1034 - 1 


14 ± 1 


18 ± 2 


0.58 


G212.2468-01.1034 - 2 


8 ± 1 


11 ± 2 


0.70 


G212.9626+01.2954 


23.7 ± 0.9 


36 ± 1 


13 


G213.0763-02.2174 


12 ± 1 


16 ± 2 


0.55 


G213.9180+00.3786 


30.5 ± 1.0 


> 43 


1.1 


G215.8902-02.0094 


26 ± 1 


38 ± 1 


0.88 


G217.6047-02.6170 


22.9 ± 0.1 


37.93 ± 0.07 


0.65 


G224.6075-01.0063 


23 ± 2 


39 ± 3 


26 


G232.6207+00.9959 


31 ± 1 


42 + 2 


0.53 



Table Bl. YSO and YSO/HIIR emission line fluxes for Br 7, Br 10, Br 11, Br 12 / [Fe II] 1.64402 fim blend, H 2 2.1218 /im, H 2 2.2477 fim, fluorescent Fe II 1.6878 /mi, and He I 2.0587 fim. Fluxes are in Wm^/mi -1 , 
and a negative value indicates absorption. '-' is marked to indicate that a measurement was not possible due to a negative H-band flux (i.e. where the object was invisible at H). The presence or absence of the Pfund 
series is shown in the 'Pfund' column: 'P' for present, '-' for abscent. 



Name 




Br 7 




Br 10 




Br 11 




Br 12 / [Fe II] 




H 2 2.1218 /Jin 




H 2 2.2477 (im 


Fluor. Fe II 






He I 2.0587 (im 


Pfund? 




G010.8411-02.5919 




2.9 ± 0.9 XHT 


18 


< 2.4 XlO" 18 




< 3.5 XlO" 18 




< 3.3 xlO' 18 




4 ± 1 XlO' 18 




< 5.7 xlO" 


18 


< 3.6 xlO" 


1:S 




< 5.2 XlO -18 




_ 




G010.8856+00.1221 




2.8 ± 0.2 xlO' 


17 


8 ± 1 XlO -18 




4 ± 1 XlO -18 




< 3.1 xlO -18 




< 9.6 XlO" 18 




< 8.2 xlO" 


18 


< 3.3 xlO' 


18 




< 4.6 XlO -18 




_ 




G011.9019+00.7265 




1.2 ± 0.2 Xl0" 


15 


2.9 ± 0.3 xlO" 


16 


3.0 ± 0.5 xlO" 


16 


3.4 ± 0.3 xlO" 


16 


< 4.1 XlO" 16 




< 8.5 xlO" 


16 


1.2 ± 0.3 xlO~ 


16 


< 3.7 XlO -10 




_ 




G016.7122+01.3119 - 


1 


< 4.2 XlO -17 




< 3.2 xlO -17 




-1.1 ± 0.2 xlO 


-17 


-1.5 ± 0.1 XlO 


-17 


< 2.8 XlO -17 




< 2.8 xlO" 


17 


< 2.5 xlO" 


17 




< 4.4 XlO -17 




_ 


H 


G016.7122+01.3119 - 


2 


2.3 ± 0.3 xlO" 


18 


< 1.4 xlO" 18 




< 1.2 xlO" 18 




< 1.2 xlO' 18 




< 2.7 XlO" 18 




< 3.4 xlO" 


18 


< 1.3 xlO" 


18 




< 2.0 XlO -18 




_ 


he . 


G016.7981+00.1264 




< 8.0 XlO" 18 




9 ± 2 xlO -18 




7 ± 1 XlO" 18 




6.1 ± 0.7 xlO" 


18 


< 7.3 XlO -18 




< 1.4 xlO' 


17 


4.8 ± 0.7 xlO' 


18 


< 4.7 XlO -18 




_ 


G017.0332+00.7476A 




< 5.1 XlO" 19 




< 5.4 xlO" 19 




< 6.6 xlO" 19 




< 6.3 xlO' 19 




1.14 ± 0.08 xlO" 18 


< 4.0 xlO" 


19 


< 6.2 xlO" 


19 




< 4.2 XlO -19 




_ 


Pa 


G017.3765+02.2512 




3.0 ± 0.5 xlO" 


17 


4.0 ± 0.8 xlO" 


17 


< 3.6 xlO" 17 




5.0 ± 0.4 xlO" 


17 


9.2 ± 0.9 xlO" 


17 


< 5.9 xlO" 


17 


< 3.0 xlO" 


17 




< 7.6 XlO -17 




_ 




G018.3412+01.7681 




6.1 ± 0.8 xlO" 


18 


1.3 ± 0.4 xlO" 


18 


1.2 ± 0.2 xlO" 


18 


2.3 ± 0.3 xlO' 


18 


< 1.4 xlO -17 




< 1.7 xlO' 


17 


< 2.4 xlO" 


18 




< 6.8 XlO -18 




_ 


Co 


G018.3706-00.3818 




3.3 ± 0.9 xl(T 


17 


2.9 ± 0.7 xlO" 


17 


3.0 ± 0.5 xlO" 


17 


1.5 ± 0.4 xlO" 


17 


< 8.9 xlO -18 




< 8.4 xlO" 


18 


< 2.1 xlO" 


17 




< 9.6 XlO -18 




_ 


Co 
e 


G018.6608+00.0372 




< 1.5 xlO -18 




< 8.7 xlO" 19 




< 1.2 xlO -18 




1.3 ± 0.3 xlO" 


18 


2.8 ± 0.2 xlO" 


18 


< 1.2 xlO" 


18 


< 9.9 xlO" 


19 




< 1.1 XlO -18 




_ 


G019.8922+00.1023 




4.1 ± 0.8 xlO" 


18 


< 2.4 xlO -18 




9 ± 2 xlO -18 




8.4 ± 0.7 xlO" 


18 


5.3 ± 0.5 xlO" 


18 


< 3.1 x 10' 


18 


< 1.6 xlO" 


18 




< 2.2 XlO -18 




_ 




G019.9224-00.2577 




< 1.3 xlO -18 




< 2.0 xlO -18 




< 1.8 xlO -18 




7.9 ± 0.5 xlO" 


18 


1.31 ± 0.05 xlO" 17 


1.6 ± 0.5 xlO -18 


< 1.7 xlO" 


18 




< 9.5 XlO -19 




_ 




G020.5143+00.4936 




4.1 ± 0.8 xlO" 


17 


< 3.0 xlO" 17 




< 4.1 xlO" 17 




< 3.9 xlO -17 




4.1 ± 0.9 xlO" 


17 


< 4.5 xlO" 


17 


< 3.6 xlO" 


17 




< 3.5 XlO -17 




_ 




G021.5624-00.0329 




< 2.0 xlO" 15 




< 2.6 xlO" 16 




< 1.7 xlO -16 




< 1.6 xlO' 16 




< 1.7 xlO -15 




< 4.5 xlO" 


15 


< 1.8 xlO" 


16 




< 1.7 xlO -15 




_ 




G023.3891+00.1851 




8.0 ± 0.6 xlO" 


16 


3.4 ± 0.2 xlO" 


16 


1.7 ± 0.2 xHT 


16 


9 ± 1 xlO" 17 




< 4.2 xlO -16 




< 4.1 xlO" 


16 


< 1.3 xlO" 


16 




< 2.9 xlO -16 




_ 


O? 


G023.6566-00.1273 




< 8.4 xlO -17 




< 1.7 xlO -17 




< 1.3 xlO -17 




< 1.3 xlO -17 




9 ± 1 xlO -17 




< 1.2 xlO' 


16 


< 1.5 xlO" 


17 




< 5.5 xlO' 17 




_ 


05 

a 


G024.6343-00.3233 




3.1 ± 0.5 xlO" 


17 


1.7 ± 0.2 xlO" 


17 


< 5.3 xlO" 18 




3.7 ± 1.0 xlO" 


18 


8 ± 2 xlO -18 




< 1.4 xlO" 


17 


8 ± 2 xlO" 


18 




< 1.1 xlO -17 




_ 


-i 


G025.6498+01.0491 




< 2.7 xlO -18 




< 1.3 xlO -18 




< 1.2 xlO -18 




< 1.2 xlO -18 




8.5 ± 0.4 xlO" 


18 


< 3.8 xlO" 


18 


< 1.4 xlO" 


18 




< 1.1 xlO -18 




_ 


1 


G025.7161+00.0486 




2.7 ± 0.1 xlO" 


17 


3.2 ± 0.5 xlO" 


18 


1.9 ± 0.5 xlO" 


18 


4.7 ± 0.5 xlO" 


18 


1.4 ± 0.4 xlO" 


18 


< 1.0 xlO" 


18 


< 1.1 xlO" 


18 




4 ± 1 xlO -18 




_ 




G025.8015-00.1570 - 


1 


2.91 ± 0.03 xlO -17 


4.3 ± 0.3 xlO" 


18 


1.7 ± 0.5 xlO" 


18 


4.7 ± 0.4 xlO" 


18 


1.9 ± 0.3 xlO' 


18 


< 1.5 xlO" 


18 


5 ± 1 xlO" 


18 




3.1 ± 0.3 xlO" 


18 


_ 




G025.8015-00.1570 - 


2 


8.2 ± 0.3 xlO" 


18 


1.7 ± 0.3 xlO" 


18 


1.8 ± 0.4 xlO~ 


18 


2.7 ± 0.3 xlO" 


18 


2.0 ± 0.7 xlO" 


18 


< 2.3 xlO" 


18 


< 8.5 xlO" 


19 




< 1.3 xlO' 18 




_ 


G026.2020+00.2262 




< 4.9 xlO" 17 




< 2.2 xlO" 17 




< 1.8 xlO" 17 




< 1.7 xlO" 17 




< 4.8 xlO" 17 




< 4.2 xlO" 


17 


< 1.8 xlO" 


17 




< 2.6 xlO' 17 




_ 


ectro 


G026.3819+01.4057 - 


1 


< 1.6 xlO" 18 




< 7.7 xlO" 19 




< 9.8 xlO" 19 




< 9.2 xlO" 19 




1.5 ± 0.2 xlO" 


18 


< 6.7 xlO" 


19 


< 8.0 xlO- 


19 




< 7.5 xlO' 19 




_ 


G026.3819+01.4057 - 


2 


8.6 ± 0.6 xlO- 


18 


6.4 ± 1.0 xlO" 


18 


9 ± 2 xlO" 18 




8.2 ± 1.0 xlO' 


18 


6 ± 1 xlO" 18 




< 9.6 xlO" 


18 


3 ± 1 xlO" 


18 




< 4.1 xlO -18 




_ 


G026.4207+01.6858 




5.7 ± 0.8 xlO" 


19 


8 ± 2 xlO" 19 




8 ± 2 xlO" 19 




1.23 ± 0.08 xlO" 18 


9 ± 1 xlO' 19 




< 7.1 xlO" 


19 


3 ± 1 xlO" 


19 




< 4.9 xlO' 19 




_ 


SCO 


G026.4958+00.7105 - 


1 


4.5 ± 0.6 xlO' 


19 






_ 








< 2.9 xlO" 19 




< 3.1 xlO" 


19 








< 2.5 xlO' 19 






G026.4958+00.7105 - 


2 


< 3.9 xlO" 19 








_ 








< 3.1 xlO" 19 




< 2.2 xlO" 


19 








< 3.5 xlO' 19 




_ 




G026.5972-00.0241 




2.67 ± 0.07 xlO" 18 






_ 








< 2.9 xlO" 19 




< 4.5 xlO" 


19 








1.35 ± 0.08 xlO" 18 


_ 


G027.2220+00.1361 - 


2 


< 3.0 xlO" 19 




< 1.9 xlO" 19 




< 4.0 xlO" 19 




< 3.8 xlO' 19 




< 1.9 xlO" 19 




< 2.2 xlO" 


19 


< 3.4 xlO" 


19 




< 2.3 xlO' 19 




_ 




G027.7954-00.2772 




4 ± 1 xlO' 18 




< 1.6 xlO" 18 




< 2.1 xlO' 18 




< 2.0 xlO' 18 




< 7.4 xlO" 18 




< 1.1 xlO" 


17 


< 2.3 xlO" 


18 




< 1.5 xlO' 17 




_ 


G028.2325+00.0394 




< 1.9 xlO" 18 




< 3.7 xlO" 19 




< 5.1 xlO' 19 




< 4.9 xlO' 19 




< 1.6 xlO" 18 




< 2.0 xlO" 


18 


< 4.2 xlO" 


19 




< 8.6 xlO' 19 




_ 




G028.3046-00.3871A 




5.3 ± 0.3 xlO" 


17 


2.1 ± 0.6 xlO' 


17 


3.0 ± 0.8 xlO" 


17 


1.2 ± 0.3 xlO~ 


17 


1.8 ± 0.2 xlO" 


17 


< 8.6 xlO" 


18 


< 8.0 xlO" 


18 




2.5 ± 0.3 xlO" 


17 


_ 


ass' 


G028.3373+00.1189 




7.5 ± 0.8 xlO" 


17 


< 2.7 xlO" 17 




< 2.9 xlO" 17 




< 2.8 xlO" 17 




< 2.5 xlO" 17 




< 1.9 xlO' 


17 


< 2.9 xlO" 


17 




< 2.3 xlO' 17 




_ 


G028.8621+00.0657 




< 7.1 x 10 — 19 




< 5.8 xlO" 19 




< 6.8 xlO" 19 




< 6.4 xlO' 19 




1.2 ± 0.1 xlO" 


18 


< 7.1 xlO" 


19 


< 6.9 xlO" 


19 




< 7.4 xlO' 19 




_ 




G030.1981-00.1691 




5.5 ± 0.7 xlO" 


17 


< 8.8 xlO" 18 




< 1.5 xlO' 17 




< 1.4 xlO -17 




< 3.3 xlO" 17 




< 3.6 xlO" 


17 


< 1.4 xlO" 


17 




< 2.1 xlO' 17 




_ 


05. 


G030.2971+00.0549 




1.2 ± 0.3 xlO" 


19 






_ 








1.4 ± 0.4 xlO" 


19 


< 2.0 xlO" 


19 








< 2.1 xlO -19 




_ 


Yo 


G030.4117-00.2277 




2.08 ± 0.09 xlO" 17 


6 ± 1 xlO -18 




7 ± 1 xlO" 18 




4.7 ± 0.7 xlO" 


18 


< 4.7 xlO" 18 




5 ± 1 xlO" 


18 


4.2 ± 0.8 xlO" 


18 


5.3 ± 0.9 xlO" 


18 


_ 


G030.5942-00.1273 




1.72 ± 0.04 xlO -16 


1.34 ± 0.09 xlO -16 


1.6 ± 0.1 xlO" 


16 


7.9 ± 0.7 xlO" 


17 


< 1.9 xlO -17 




< 1.1 xlO' 


17 


< 1.6 xlO" 


17 




1.4 ± 0.3 xlO" 


17 


p 


dun 


G030.8185+00.2729 




4 ± 1 XlO' 18 




< 1.2 xlO" 18 




< 9.5 xlO" 19 




< 9.0 xlO' 19 




< 3.9 xlO" 18 




< 3.7 xlO" 


18 


< 9.3 xlO- 


19 




< 2.3 xlO' 18 






G030.9726-00.1410 




< 4.9 xlO -19 




< 4.8 xlO -19 




< 5.5 xlO' 19 




< 5.2 xlO -19 




7 ± 2 xlO -19 




< 4.5 xlO" 


19 


< 5.4 xlO" 


19 




< 4.7 xlO -19 






& 


G030.9727+00.5620 




< 1.7 xlO" 17 




< 9.1 xlO" 18 




< 2.1 xlO' 17 




< 2.0 xlO' 17 




8 ± 2 xlO' 18 




< 1.4 xlO" 


17 


< 2.0 xlO" 


17 




< 7.8 xlO' 18 






G030.9959-00.0771 




< 7.1 xlO" 19 




< 5.1 xlO -19 




< 7.3 xlO" 19 




< 6.9 xlO' 19 




1.3 ± 0.1 xlO' 


18 


7 ± 2 xlO" 


19 


< 6.6 xlO" 


19 




< 5.9 xlO' 19 








G032.0451+00.0589 




< 4.8 xlO" 19 
















3.6 ± 0.6 xlO" 


19 


< 4.2 xlO" 


19 








< 3.9 xlO' 19 








G032.0518-00.0902 




< 9.4 xlO" 19 




< 1.2 xlO" 18 




< 9.4 xlO -19 




< 8.9 xlO' 19 




1.26 ± 0.05 xlO" 17 


1.4 ± 0.2 XlO -18 


< 7.7 xlO" 


19 




< 4.8 xlO -19 








G032.4727+00.2041 




4.1 ± 0.2 xlO' 


17 


3.4 ± 0.6 xlO' 


18 


4 ± 1 xlO" 18 




< 3.4 xlO' 18 




< 4.3 xlO" 18 




< 4.5 xlO" 


18 


< 3.0 xlO" 


18 




2.1 ± 0.3 xKT 


17 




Ob 


G032.8205-00.3300 




2.4 ± 0.5 xlO" 


18 


< 2.1 xlO -18 




< 2.5 xlO -18 




< 2.4 xlO -18 




1.8 ± 0.2 xlO" 


18 


< 1.7 xlO" 


18 


< 2.1 xlO" 


18 




< 1.3 xlO -18 






G032.9957+00.0415 




9 ± 1 xlO -18 




< 2.0 xlO -18 




< 2.0 xlO -18 




< 1.9 xlO -18 




< 1.2 xlO -17 




< 1.4 xlO" 


17 


< 2.1 xlO' 


18 




< 5.9 xlO' 18 






jects 


G033.3891+00.1989 




4.5 ± 0.5 xlO" 


16 


3.0 ± 0.2 xlO" 


16 


2.5 ± 0.2 xKT 


16 


1.3 ± 0.1 xlO' 


16 


< 9.7 xlO -17 




< 6.1 XlO" 


17 


< 6.8 xlO" 


17 




< 5.9 xlO' 17 






G034.0126-00.2832 




2.4 ± 0.2 xlO" 


16 


< 3.5 xlO" 17 




< 2.9 xlO' 17 




< 2.7 xlO' 17 




< 5.4 xlO" 17 




< 4.0 XlO" 


17 


< 2.7 xlO" 


17 




< 3.8 xlO' 17 






G034.0500-00.2977 




4.3 ± 0.2 xlO" 


17 


5 ± 1 xlO -17 




4.5 ± 0.3 xlO" 


17 


2.7 ± 0.3 xlO" 


17 


< 5.6 xlO" 18 




< 4.7 xlO" 


18 


< 5.9 xlO" 


18 




< 8.6 xlO' 18 








G034.4035+00.2282 




< 5.0 xlO" 19 




< 3.3 xlO" 19 




< 3.7 xlO" 19 




< 3.5 xlO" 19 




6.9 ± 0.8 xlO" 


19 


< 4.8 xlO" 


19 


< 3.5 xlO" 


19 




< 4.1 xlO' 19 









to 

CD 
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Name 


Br 7 




Br 10 




Br 11 




Br 12 / [Fe II] 




H 2 2.1218 fim 




H 2 2.2477 urn 


Fluor. Fe II 




He I 2.0587 




Pfund? 


G034.6243-00.1300 


4.5 ± 0.3 XlO -17 




< 1.1 xlO -17 




< 1.7 XlO" 17 




< 1.6 xlO -17 




< 1.1 XlO" 17 




< 1.1 xlO" 


17 


< 1.5 XlO -17 




1.5 ± 0.4 xlO" 


17 


- 


G034.7569+00.0247 


< 1.8 XlO -19 




- 




- 




- 




< 1.8 XlO -19 




< 2.5 XlO" 


19 


- 




< 1.6 xlO" 


19 




- 


G034.8211+00.3519 


< 5.8 xlO" 18 




< 4.9 XlO -18 




- 




- 




< 6.5 XlO" 18 




< 7.0 xlO" 


18 


< 4.5 XlO -18 




< 1.9 xlO" 


17 




_ 


G035.1979-00.7427 


3.5 ± 0.5 xlO -18 




< 2.6 xlO -18 




< 2.7 XlO -18 




5.2 ± 0.8 xlO" 


18 


3.6 ± 0.7 xlO" 


18 


< 5.2 xlO" 


18 


< 3.1 XlO -18 




2.2 ± 0.2 xlO - 


18 


_ 


G036.8780-00.4728 - 1 


7 ± 1 xlO" 10 




< 3.3 xlO" 19 




< 4.6 xlO" 19 




< 4.4 xlO -19 




3.6 ± 0.8 xlO" 


19 


< 5.9 xlO" 


19 


< 3.4 xlO -19 




< 4.2 xlO" 


19 




- 


G036.8780-00.4728 - 2 


7.3 ± 1.0 xlO -10 




< 2.9 xlO -19 




< 1.9 xlO -18 




< 1.8 xlO -18 




2.8 ± 0.9 xlO" 


19 


< 6.1 XHT 


19 


< 1.7 xlO -18 




< 4.5 xlO" 


19 




- 


G036.9194+00.4825A 


5 ± 1 xlO" 19 




< 2.8 xlO" 19 




< 3.7 xlO" 19 




< 3.5 xlO" 19 




1.6 ± 0.5 xlO" 


19 


< 3.8 xlO" 


19 


< 3.2 xlO" 19 




< 2.4 xlO" 


19 




_ 


G037.5536+00.2008 


< 1.2 xlO -18 




< 3.7 xlO -19 




< 5.8 xlO" 19 




< 5.5 xlO -19 




4.4 ± 0.7 xlO" 


19 


< 1.7 xlO " 


18 


< 6.2 xlO -19 




< 5.4 xlO" 


19 




- 


G039.4943-00.9933 


5.62 ± 0.07 xlO" 


17 


9.9 ± 0.5 xlO" 


18 


6 ± 1 xlO -18 




4.1 ± 0.5 xlO" 


18 


< 7.6 xlO" 18 




< 7.8 xlO" 


18 


2.6 ± 0.7 xlO" 


18 


< 4.5 xlO" 


18 




P 


G042.0341+00.1905A 


6.5 ± 0.5 xlO -17 




< 1.2 xlO -17 




< 1.5 xlO -17 




< 1.4 xlO -17 




< 3.3 xlO" 17 




< 2.9 xHT 


17 


< 1.1 xlO -17 




< 1.9 xlO" 


17 




_ 


G042.0977+00.3521 


8 ± 2 xlO" 10 




< 6.8 xlO" 19 




< 9.7 xlO" 19 




< 9.2 xlO -10 




9 ± 1 xlO -19 




< 3.8 Xl0" 


19 


< 8.6 xlO -19 




< 5.3 xlO" 


19 




- 


G042. 1099-00.4466 


4.1 ± 0.9 xlO -18 




< 1.5 xlO -18 




< 1.5 xlO -18 




< 1.4 xlO -18 




< 1.5 xlO -18 




< 2.4 xlO" 


18 


< 1.6 xlO -18 




< 1.3 xlO" 


17 




- 


G043.1635-00.0697A 


6.7 ± 0.1 xlO" 18 




5.1 ± 0.5 xlO" 


18 


5.0 ± 0.9 xlO" 


18 


2.8 ± 0.3 xlO" 


18 


< 6.4 xlO" 19 




< 6.3 xlO" 


19 


1.6 ± 0.2 xlO" 


18 


< 7.5 xlO" 


19 




P 


G043.5216-00.6476 


6.4 ± 0.5 xlO" 18 




2.5 ± 0.3 xlO" 


18 


< 3.3 xlO -18 




< 3.1 xlO -18 




4.6 ± 0.9 xlO" 


18 


< 3.1 XHT 


18 


3.7 ± 0.7 xlO" 


18 


< 2.9 xlO" 


18 




_ 


G043.9956-00.0111 


1.7 ± 0.2 xlO" 17 




1.9 ± 0.3 xlO" 


17 


8 ± 2 xlO -18 




1.0 ± 0.1 xlO" 


17 


1.3 ± 0.1 xlO' 


17 


< 4.9 xlO" 


18 


8 ± 1 xlO" 18 




< 4.7 xlO" 


18 




- 


G044.3103+00.0416 


5.2 ± 0.1 xlO -18 




1.9 ± 0.3 xlO" 


18 


8 ± 2 xlO -19 




9 ± 1 xlO -19 




1.4 ± 0.4 xlO" 


18 


< 4.4 xlO" 


19 


< 4.6 xlO -19 




6 ± 2 xlO" 


19 




_ 


G045. 1894-00.4387 


3.78 ± 0.07 xlO" 


16 


7 ± 1 xlO" 17 




6 ± 2 xlO -17 




3 ± 1 xlO" 17 




< 6.4 xlO" 17 




< 6.5 xlO" 


17 


2.5 ± 0.8 xlO" 


17 


4 ± 1 xlO" 


17 




_ 


G045.4641+00.0284 


1.20 ± 0.09 xlO" 


19 


< 4.4 xlO -20 




< 4.4 xlO -20 




< 4.1 xlO -20 




3.7 ± 0.8 xlO" 


20 


< 4.8 xlO" 


20 


< 4.8 xlO -20 




< 4.6 xlO" 


20 




- 


G048.9897-00.2992A 


1.2 ± 0.3 xlO" 18 




< 7.0 xlO" 19 




< 8.8 xlO" 19 




2.4 ± 0.2 xlO" 


18 


4.3 ± 0.2 xlO" 


18 


< 8.9 xlO" 


19 


< 7.5 xlO" 19 




< 8.8 xlO" 


19 




- 


G049.0431-01.0787 


< 9.9 xlO -19 




< 6.8 xlO -19 




< 5.4 xlO -19 




7 ± 2 xlO" 19 




6.6 ± 0.3 xlO" 


18 


< 9.8 xlO" 


19 


< 5.5 xlO -19 




< 9.0 xlO" 


19 




_ 


G049.4227-00.3715 


1.62 ± 0.08 xlO" 


16 


< 1.0 xlO -16 




< 4.1 xlO" 17 




< 3.9 xlO -17 




< 3.0 xlO" 17 




< 4.3 xlO" 


17 


< 3.6 xlO" 17 




< 4.5 xlO" 


17 




- 


G049.4883-00.3545B 


< 6.7 xlO" 18 




< 7.2 xlO -18 




< 8.1 xlO" 18 




< 7.7 xlO" 18 




< 5.8 xlO" 18 




< 6.0 xlO" 


18 


< 9.0 xlO -18 




< 9.1 xlO" 


18 




- 


G050.0721+00.5591 


1.6 ± 0.2 xlO" 18 




< 7.4 xlO -19 




< 1.8 xlO" 18 




< 1.7 xlO -18 




2.0 ± 0.2 xlO" 


18 


< 7.7 xlO" 


19 


< 1.4 xlO -18 




< 7.9 xlO" 


19 




_ 


G050.2213-00.6063 


2.9 ± 0.2 xlO -18 




1.1 ± 0.2 xlO" 


18 


9 ± 2 xlO -19 




9 ± 2 xlO -19 




< 5.1 xlO -18 




< 6.4 xlO" 


18 


7 ± 2 xlO -19 




< 2.9 xlO" 


18 






G050.2844-00.3925A 


9 ± 1 xlO" 18 




< 7.0 xlO" 18 




< 1.0 xlO" 17 




< 9.8 xlO" 18 




5 ± 1 xlO" 18 




< 1.2 xlO- 


17 


< 8.6 xlO" 18 




5 ± 1 xlO" 


18 






G052.2025+00.7217A 


< 2.0 xlO" 17 




< 4.1 xlO -18 




< 3.1 xlO -18 




6 ± 1 xlO" 18 




< 1.1 xlO" 17 




< 1.6 xlO" 


17 


2.8 ± 0.9 xlO" 


18 


8 ± 1 xlO" 


18 




- 


G052.2078+00.6890 


1.7 ± 0.1 xlO" 17 




< 6.7 xlO" 18 




< 7.7 xlO" 18 




< 7.2 xlO" 18 




1.1 ± 0.2 xlO" 


17 


< 6.8 xlO" 


18 


< 8.0 xlO" 18 




< 6.1 xlO" 


18 




- 


G052.5405-00.9272 


< 6.5 xlO" 18 




< 5.6 xlO -18 




< 6.6 xlO" 18 




< 6.2 xlO -18 




< 6.0 xlO" 18 




< 7.3 xlO" 


18 


< 5.4 xlO -18 




< 9.3 xlO" 


18 




_ 


G052.9217+00.4142 


1.1 ± 0.4 xlO" 18 




< 1.9 xlO -18 




< 3.1 xlO" 18 




< 2.9 xlO -18 




1.9 ± 0.6 xlO" 


18 


< 5.9 xlO" 


18 


< 2.6 xlO -18 




< 2.9 xlO" 


18 




- 


G053. 1417+00.0705 


< 1.5 XlO -18 




< 4.4 xlO -19 




< 6.0 xlO" 19 




< 5.7 xlO -19 




4.1 ± 0.5 xlO" 


19 


< 1.7 xlO" 


18 


< 4.4 xlO -19 




< 5.4 xlO" 


19 




- 


G053.5343-00.7943 


1.31 ± 0.05 xlO~ 


17 


6.4 ± 0.6 xlO" 


18 


5.2 ± 0.7 xlO" 


18 


7.0 ± 0.9 xlO" 


18 


7.5 ± 0.5 xlO" 


18 


< 1.1 xlO' 


17 


2.4 ± 0.6 xlO" 


18 


< 7.4 xlO" 


18 




- 


G055.1581-00.2991A 


1.64 ± 0.09 xlO" 


17 


< 2.8 xlO -18 




< 3.4 xlO -18 




< 3.2 xlO -18 




7.8 ± 0.9 xlO" 


18 


< 4.5 xlO" 


18 


< 3.4 xlO -18 




< 5.8 xlO" 


18 




- 


G056.3694-00.6333 


1.4 ± 0.4 xlO" 18 




< 1.1 xlO -18 




< 1.6 xlO" 18 




< 1.5 xlO -18 




2.1 ± 0.2 xlO" 


18 


< 1.2 xlO" 


18 


< 1.4 xlO -18 




< 1.8 xlO" 


18 




- 


G056.4120-00.0277 


4.8 ± 0.4 xlO" 16 




4.5 ± 0.4 xlO" 


16 


3.6 ± 0.3 xlO" 


16 


2.0 ± 0.3 xlO" 


16 


< 9.8 xlO" 17 




< 1.2 xlO" 


16 


< 8.3 xlO -17 




< 2.3 xlO" 


16 




- 


G059.3614-00.2068 


9 ± 3 xlO" 18 




7 ± 2 xlO" 18 




1.3 ± 0.3 xlO" 


17 


2.1 ± 0.2 xlO" 


17 


1.8 ± 0.2 xlO" 


17 


< 9.3 xlO" 


18 


8 ± 2 xlO" 18 




< 8.7 xlO" 


18 




- 


G059.6403-00.1812A 


5.48 ± 0.04 xlO" 


17 


1.47 ± 0.05 xlO -17 


9.7 ± 0.9 xlO" 


18 


9.2 ± 0.5 xlO" 


18 


< 8.4 xlO -19 




< 1.2 xlO" 


18 


< 9.7 xlO -19 




2.8 ± 0.4 xlO" 


18 


P 


G059.7831+00.0648 


< 2.8 xlO -18 




< 1.2 xlO -18 




< 1.5 xlO -18 




< 1.4 xlO -18 




4.5 ± 0.2 xlO" 


18 


9 ± 1 xlO" 


■19 


< 1.5 xlO -18 




< 1.4 xlO" 


18 




- 


G059.8329+00.6729 


4.2 ± 0.4 XlO -18 




< 9.2 xlO -19 




< 2.3 xlO -18 




< 2.2 xlO -18 




5.7 ± 0.2 xlO" 


18 


< 9.9 xlO" 


19 


< 9.9 xlO -19 




< 7.5 xlO" 


19 




- 


G060.5750-00.1861 


< 3.6 XlO -18 




< 2.9 xlO -18 




< 2.1 xlO -18 




< 2.0 xlO -18 




1.0 ± 0.2 xlO" 


17 


< 2.9 xlO" 


18 


< 2.1 xlO -18 




< 1.8 xlO" 


17 




- 


G063. 1140+00.3416 


3.4 ± 0.3 xlO -16 




4.9 ± 0.3 xlO" 


17 


< 3.4 xlO -17 




3.5 ± 0.3 xlO" 


17 


< 1.7 xlO -16 




< 2.1 xlO" 


16 


9 ± 2 xlO -18 




< 1.2 xlO" 


16 




- 


G065.7798-02.6121 


4.4 ± 0.3 xlO -17 




1.2 ± 0.2 xlO" 


17 


1.9 ± 0.3 xlO" 


17 


1.0 ± 0.1 xlO" 


17 


1.5 ± 0.2 xlO" 


17 


< 8.3 xlO" 


18 


< 8.8 xlO -18 




1.0 ± 0.2 xlO - 


17 


- 


G068.2040+00.2387 


8.3 ± 0.4 xlO -18 




< 2.1 xlO -18 




< 3.7 xlO" 18 




2.5 ± 0.7 xlO" 


18 


< 3.7 xlO" 18 




< 1.9 xlO" 


18 


< 2.8 xlO -18 




< 2.9 xlO" 


18 




- 


G071.8944+01.3107 


5.4 ± 0.8 xlO" 18 




< 2.7 xlO" 18 




< 3.3 xlO" 18 




< 3.1 xlO" 18 




< 9.8 xlO" 18 




< 2.0 xlO" 


17 


< 3.5 xlO" 18 




< 1.8 xlO" 


18 




- 


G072.2479+00.2617B 


6 ± 1 xlO" 19 




< 4.3 xlO -19 




< 3.8 xlO" 19 




< 3.6 xlO -19 




5.9 ± 0.9 xlO" 


19 


3.2 ± 0.9 xlO" 19 


< 4.7 xlO -19 




< 3.7 xlO" 


19 






G073.06 33+01. 7958 


< 2.6 xlO" 18 




< 5.6 xlO" 18 




< 2.8 xlO" 18 




4.9 ± 0.5 xlO" 


18 


3.46 ± 0.08 xlO" 17 


5.4 ± 0.6 xlO" 18 


< 2.9 xlO -18 




< 3.3 xlO" 


18 






G073.6525+00.1944 


6 ± 1 xlO -18 




2.7 ± 0.8 xlO" 


18 


1.7 ± 0.4 xlO" 


17 


2.5 ± 0.1 xlO" 


17 


3.1 ± 0.1 xlO" 


17 


< 8.6 xlO" 


18 


1.0 ± 0.3 xlO" 


17 


< 1.3 xlO" 


17 






G073.6952-00.9996 


3.5 ± 0.2 xlO" 17 




5.5 ± 0.3 xlO" 


18 


6.1 ± 0.5 xlO" 


18 


4.0 ± 0.3 xlO" 


18 


< 3.9 xlO" 17 




< 3.8 xlO- 


17 


< 1.4 xlO -17 




-1.3 ± 0.3 xlO" 


-17 




G075.6014+01.6394 


2.2 ± 0.1 xlO -18 




< 5.5 xlO -19 




< 4.8 xlO -19 




1.1 ± 0.1 xlO" 


18 


2.0 ± 0.1 xlO" 


18 


7 ± 1 xlO" 


■19 


< 4.5 xlO -19 




< 4.0 xlO" 


19 






G075.7666+00.3424 - 1 


1.6 ± 0.2 xlO" 16 




1.3 ± 0.1 xlO" 


16 


5 ± 1 xlO -17 




4.4 ± 0.9 xlO" 


17 


< 2.1 xlO" 17 




< 2.2 xlO" 


17 


3.7 ± 1.0 xlO" 


17 


< 7.7 xlO" 


17 






G075.7666+00.3424 - 2 


3.37 ± 0.07 xlO" 


17 


3.8 ± 0.7 xlO" 


18 


3.3 ± 0.9 xlO" 


18 


2.5 ± 0.8 xlO" 


18 


< 4.3 xlO" 18 




< 5.5 xlO" 


18 


< 2.5 xlO -18 




< 3.1 xlO" 


18 






G076.0902+00.1412 


2.94 ± 0.10 xlO~ 


18 


< 7.2 xlO -19 




< 8.0 xlO" 19 




< 7.6 xlO" 19 




< 1.6 xlO" 18 




< 1.7 xlO" 


18 


< 7.5 xlO" 19 




< 1.2 xlO" 


18 






G076.3829-00.6210 


1.83 ± 0.04 xlO- 


15 


5.8 ± 0.3 xlO" 


16 


< 2.0 xlO" 16 




3.08 ± 0.07 xlO" 16 


< 1.6 xlO" 16 




< 7.7 xlO" 


17 


2.3 ± 0.2 xlO" 


16 


-3.0 ± 0.4 xlO" 


-16 




G077.4052-01.2136 


1.97 ± 0.02 xlO" 


17 


2.8 ± 0.2 xlO~ 


18 


2.0 ± 0.4 xlO" 


18 


8 ± 2 xlO" 19 




1.5 ± 0.2 xlO" 


18 


< 9.0 xlO" 


19 


< 7.4 xlO -19 




6 ± 1 xlO" 


19 






G077.4622+01.7600 - 1 


2.9 ± 0.4 xlO" 18 




2.3 ± 0.5 xlO" 


18 


3.4 ± 0.7 xlO' 


18 


6.1 ± 0.5 xlO" 


18 


3.7 ± 0.4 xlO" 


18 


< 1.3 xlO" 


18 


< 1.6 xlO" 18 




< 1.3 xlO" 


18 
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Name 




Br 7 


Br 10 




Br 11 




Br 12 / [Fe II] 




H 2 2.1218 (mi 




H 2 2.2477 urn 




Fluor. Fe II 




He I 2.0587 




Pfund? 


G077.4622+01.7600 


2 


1.3 ± 0.2 XlO -18 


< 9.1 xlO" 19 




< 9.6 xlO" 18 




5.1 ± 0.4 xlO" 


18 


7.3 ± 0.2 xlO" 


18 


< 1.1 xlO" 


18 




< 7.4 XlO -19 




< 8.6 xlO" 


19 




- 


G077.8999+01.7678 




4.9 ± 0.5 XlO -18 


2.4 ± 0.8 xlO" 


18 


4.1 ± 0.7 xlO" 


18 


< 3.0 XlO -18 




< 1.1 XlO -17 




< 1.3 xlO~ 


17 




< 3.1 XlO -18 




3.7 ± 0.4 xlO" 


18 


_ 


G078. 1224+03.6320 




< 3.2 XlO" 18 


< 5.2 xlO -18 




< 5.9 xlO -19 




< 5.5 xlO" 19 




7.99 ± 0.08 xlO -17 


7.2 ± 0.8 xlO" 


18 


1.6 ± 0.1 XlO" 


18 


< 1.1 xlO" 


18 




- 


G078.4373+02.6584B 




< 5.0 XlO" 18 


< 1.2 xlO -18 




< 1.8 xlO -18 




< 1.7 xlO -18 




4.3 ± 0.4 xlO" 


18 


< 3.9 xlO" 


18 




< 9.6 xlO -19 




< 2.6 xlO" 


18 




- 


G078.4705-00.1830 




2.23 ± 0.06 xlO" 18 


< 2.4 XlO -19 




< 3.4 xlO -19 




< 3.2 xlO" 19 




< 2.7 xlO -19 




< 4.0 xlO" 


19 




< 2.8 xlO -19 




< 3.8 xlO" 


19 




- 


G078.4754+01.0421 




9.4 ± 0.9 XlO -18 


< 4.7 XlO -18 




< 2.5 xlO -18 




< 2.4 xlO -18 




< 3.7 xlO -17 




< 4.7 xlO" 


17 




< 3.1 xlO -18 




4 ± 1 xlO" 


■18 




- 


G078.7641+01.6862 




< 5.5 xlO" 19 


< 3.5 xlO" 19 




< 5.4 xlO" 19 




< 5.1 xlO" 19 




2.4 ± 0.1 xlO" 


18 


< 3.4 xlO" 


19 




< 4.7 xlO" 19 




< 3.7 xlO" 


19 




- 


G078.8867+00.7087 




< 4.1 xlO -16 


< 5.7 xlO -17 




< 3.3 xlO -17 




< 3.2 xlO -17 




2.2 ± 0.1 xlO" 


17 


< 3.6 xlO" 


16 




< 3.7 xlO -17 




< 1.6 xlO" 


16 




- 


G078.9761+00.3567 




1.00 ± 0.03 xlO" 15 


8.4 ± 0.6 xlO" 


16 


7 ± 1 xlO" 16 




5.9 ± 0.5 xlO" 


16 


1.1 ± 0.3 xlO" 


16 


< 4.8 xlO" 


17 




2.1 ± 0.2 xlO" 


16 


< 5.9 xlO" 


17 




P 


G079.1272+02.2782 




4.2 ± 0.3 xlO -17 


< 5.1 xlO -18 




< 8.2 xlO" 18 




< 7.8 xlO -18 




1.1 ± 0.2 xlO" 


17 


< 8.9 xlO" 


18 




< 6.0 xlO -18 




< 6.5 xlO" 


18 




- 


G080.0467+00.3101 




6.1 ± 0.9 xlO -18 


3.4 ± 0.6 xlO" 


18 


< 1.7 XlO" 17 




1.06 ± 0.09 xlO" 17 


4.0 ± 0.1 xlO" 


17 


6 ± 1 xlO" 


■18 




2.7 ± 0.6 xlO" 


18 


< 6.6 xlO" 


18 




- 


G080. 1909+00.5353 




1.16 ± 0.08 xlO" 17 


< 1.3 xlO -17 




< 1.2 XlO -17 




1.2 ± 0.2 xlO" 


17 


9 ± 2 xlO -18 




< 2.3 xlO" 


17 




< 1.0 xlO -17 




2.0 ± 0.1 xlO- 


17 


- 


G080.8282+00.5670A 




< 5.0 xlO" 17 


< 1.8 xlO -17 




1.9 ± 0.4 xlO" 


18 


< 1.5 xlO" 17 




< 3.6 xlO" 17 




< 4.1 xlO" 


17 




< 1.6 xlO -17 




< 2.9 xlO" 


17 




- 


G080.8645+00.4197 




1.39 ± 0.08 xlO -18 














< 9.2 xlO -19 




< 1.5 xlO" 


18 








< 4.1 xlO" 


19 




_ 


G081.5168+00.1926 




< 4.8 xlO" 18 


< 1.8 xlO -18 




< 1.8 xlO" 18 




< 1.7 xlO" 18 




5.0 ± 0.4 xlO" 


18 


< 3.4 xlO" 


18 




< 1.8 xlO -18 




< 2.1 xlO" 


18 




- 


G081. 7131+00.5792 




3.40 ± 0.06 xlO" 16 


1.20 ± 0.04 xlO" 16 


< 3.2 xlO -17 




8.7 ± 0.3 xlO" 


17 


< 1.1 xlO -17 




< 1.2 xlO" 


17 




2.1 ± 0.3 xlO" 


17 


3.5 ± 0.2 xlO" 


17 


P 


G081. 7624+00.5916 




7.8 ± 0.3 xlO" 18 


< 6.7 xlO" 19 




< 7.1 xlO -19 




< 6.8 xlO" 19 




< 2.5 xlO" 18 




< 3.5 xlO" 


18 




< 6.6 xlO" 19 




< 1.2 xlO" 


18 




P 


G082.5682+00.4040A 




1.74 ± 0.04 xlO" 16 


1.1 ± 0.1 xlO" 


16 


1.46 ± 0.08 xlO -16 


1.35 ± 0.09 xlO" 16 


< 2.8 xlO -17 




< 3.4 xlO" 


17 




< 3.3 xlO -17 




2.4 ± 0.6 xlO" 


17 


- 


G083.7071+03.2817 




3.0 ± 0.2 xlO -16 


1.60 ± 0.07 xlO" 16 


8.7 ± 0.6 xlO" 


17 


5.3 ± 0.5 xlO" 


17 


< 9.9 xlO" 17 




< 8.8 xlO" 


17 




< 4.6 xlO -17 




< 4.8 xlO" 


17 




_ 


G084.3065+01.8933 




1.31 ± 0.03 xlO" 16 


5.4 ± 0.5 xlO" 


17 


6.5 ± 0.5 xlO" 


17 


2.2 ± 0.3 xlO" 


17 


< 1.9 xlO -17 




< 1.7 xlO" 


17 




< 1.0 xlO -17 




< 1.3 xlO" 


17 




P 


G085.4102+00.0032A 




4.9 ± 0.4 xlO -18 


< 1.0 xlO -18 




< 1.3 xlO -18 




< 1.2 xlO" 18 




< 4.0 xlO -18 




< 5.1 xlO" 


18 




< 1.2 xlO -18 




< 2.0 xlO" 


18 




- 


G089.6368+00.1732 




3.17 ± 0.09 xlO" 17 


5.6 ± 0.7 xlO" 


18 


3.5 ± 0.5 xlO" 


18 


2.5 ± 0.4 xlO" 


18 


< 8.7 xlO" 18 




< 8.4 xlO" 


18 




< 2.1 xlO -18 




< 4.4 xlO" 


18 




P 


G090.2095+02.0405 




7 ± 1 xlO" 17 


< 7.5 xlO" 17 




< 8.2 xlO -17 




< 7.8 xlO" 17 




< 6.7 xlO" 17 




< 6.9 xlO" 


17 




< 7.8 xlO -17 




< 6.1 xlO^ 


17 




- 


G094.3228-00.1671 




7.0 ± 0.5 xlO -17 


1.5 ± 0.3 xlO" 


17 


1.1 ± 0.2 xlO" 


17 


8 ± 2 xlO -18 




< 5.0 xlO -17 




< 7.0 xlO" 


18 




< 7.0 xlO -18 




< 7.3 xlO" 


18 




P 


G094.4637-00.8043 




< 1.6 xlO" 18 


< 6.0 xlO" 19 




< 2.9 xlO -18 




4.1 ± 0.3 xlO" 


18 


4.9 ± 0.2 xlO" 


18 


6 ± 2 xlO" 


■19 




< 8.8 xlO" 19 




< 8.4 xlO" 


19 




- 


G095.0026-01.5779 




< 1.0 xlO" 18 


< 9.7 xlO -19 




< 8.2 xlO -19 




6 ± 2 xlO -19 




4.2 ± 0.2 xlO" 


18 


< 1.1 xlO" 


18 




< 9.7 xlO -19 




< 7.1 xlO" 


19 




- 


G095.0531+03.9724 




< 5.1 xlO" 19 


< 4.2 xlO" 19 




< 1.7 xlO" 18 




< 1.6 xlO" 18 




4.8 ± 0.2 xlO" 


18 


< 4.2 xlO" 


19 




< 7.6 xlO" 19 




< 4.0 xlO" 


19 




- 


G096.3597+01.2982 




4.2 ± 0.3 xlO -17 


< 1.6 xlO -17 




< 1.8 xlO -17 




< 1.7 xlO -17 




2.9 ± 0.4 xlO" 


17 


< 1.0 xlO" 


17 




< 1.8 xlO -17 




< 1.3 xlO" 


17 




- 


G096.4353+01.3233A 


- 1 


3.25 ± 0.09 xlO" 17 


1.6 ± 0.1 xlO- 


17 


2.2 ± 0.2 xlO" 


17 


1.3 ± 0.1 xlO" 


17 


3.3 ± 0.8 xlO" 


18 


< 2.4 xlO" 


18 




< 2.1 xlO -18 




< 2.7 xlO" 


18 




_ 


G096.4353+01.3233A 


- 2 


9.4 ± 0.3 xlO -18 


3.1 ± 0.4 xlO~ 


18 


2.9 ± 0.5 xlO" 


18 


4.7 ± 0.4 xlO" 


18 


7.5 ± 0.3 xlO" 


18 


< 2.3 xlO" 


18 




< 1.5 xlO -18 




< 1.6 xlO" 


18 




- 


G097.5268+03.1837C 




1.4 ± 0.1 xlO -17 


6 ± 2 xlO -18 




3.9 ± 1.0 xlO" 


18 


< 2.7 xlO" 18 




< 3.3 xlO" 18 




< 7.0 xlO" 


18 




< 2.6 xlO -18 




< 2.2 xlO" 


18 




- 


G097.9978+01.4688 




9.6 ± 0.2 xlO -17 


3.2 ± 0.2 xlO" 


17 


< 1.2 xlO -17 




2.1 ± 0.1 xlO" 


17 


4.0 ± 0.3 xlO" 


18 


< 6.6 xlO" 


18 




1.61 ± 0.08 xlO -17 


5 ± 1 xlO" 


■18 




- 


G098.8555+02.9344 




< 1.0 xlO" 18 


< 8.1 xlO -18 




< 2.1 xlO -18 




1.93 ± 0.04 xlO" 17 


6.5 ± 0.1 xlO" 


17 


6.5 ± 0.5 xlO" 


18 


4.4 ± 0.4 xlO" 


18 


< 1.5 xlO" 


18 




_ 


G100. 1620+01.6647 




< 1.4 xlO" 18 


< 2.3 xlO -18 




< 4.2 xlO -18 




< 4.0 xlO" 18 




1.8 ± 0.4 xlO" 


18 


< 1.3 xlO" 


18 




< 4.6 XlO -18 




< 1.2 xlO" 


18 




_ 


G100. 1685+02.0266 




7 ± 1 xlO" 18 


< 3.5 xlO" 18 




< 1.1 xlO -17 




6.2 ± 0.8 xlO" 


18 


1.5 ± 0.1 xlO" 


17 


4 ± 1 xlO" 


■18 




< 5.7 xlO" 18 




< 3.1 xlO" 


18 




- 


G100.2124+01.8829 




1.4 ± 0.1 xlO -17 


< 2.8 xlO -18 




< 4.2 XlO -18 




5.8 ± 0.8 xlO" 


18 


1.37 ± 0.06 xlO" 17 


2.0 ± 0.6 xlO" 


18 


< 3.6 xlO -18 




< 3.5 xlO" 


18 




- 


G100.3779-03.5784 




< 3.9 xlO -18 


< 2.0 xlO -18 




2.2 ± 0.6 xlO~ 


18 


1.4 ± 0.2 xlO" 


18 


1.48 ± 0.06 xlO" 17 


< 3.8 xlO" 


18 




< 2.2 xlO -18 




< 2.8 xlO" 


18 




_ 


G102.3533+03.6360 




1.2 ± 0.3 xlO -17 


< 1.7 xlO -17 




4.4 ± 0.9 XlO" 


17 


2.9 ± 0.6 xlO" 


17 


1.0 ± 0.2 xlO" 


17 


< 3.8 xlO" 


17 




< 1.3 xlO -17 




-4+1 xlO 


17 




_ 


G103.8034+00.4062 




< 9.9 xlO -19 


< 8.3 xlO -19 




< 7.9 xlO -19 




< 7.5 xlO -19 




3.1 ± 0.2 xlO" 


18 


< 5.8 xlO" 


19 




< 7.0 xlO" 19 




< 9.5 xlO" 


19 




- 


G103.8744+01.8558 




< 5.2 xlO -18 


< 2.1 xlO -18 




< 2.8 xlO -18 




< 2.7 xlO -18 




< 5.1 xlO -18 




< 5.3 xlO" 


18 




< 2.6 xlO -18 




< 3.1 xlO" 


18 




_ 


G105.5072+00.2294 




9 ± 2 xlO -19 


< 1.5 xlO -18 




< 1.3 xlO -18 




< 1.3 xlO -18 




4.9 ± 0.3 xlO" 


18 


< 1.3 xlO" 


18 




< 1.2 xlO -18 




< 1.1 xlO" 


18 




- 


G107.6823-02.2423A 




7.0 ± 0.1 xlO -17 


1.5 ± 0.1 xlO" 


17 


< 4.7 xlO -18 




1.62 ± 0.10 xlO -17 


2.1 ± 0.2 xlO" 


18 


< 1.6 xlO" 


18 




9.5 ± 0.5 xlO" 


18 


4.7 ± 0.7 xlO- 


18 


- 


G108. 7575-00.9863 




2.8 ± 0.2 xlO" 18 


< 1.2 xlO" 18 




< 1.1 xlO -18 




< 1.0 xlO" 18 




< 1.0 xlO" 17 




< 1.6 xlO" 


17 




< 9.3 xlO" 19 




< 5.0 xlO" 


18 




_ 


G110.8038-02.5649 




1.76 ± 0.09 xlO" 17 


6.3 ± 0.6 xlO~ 


18 


< 6.6 xlO -18 




7.5 ± 0.9 xlO" 


18 


7 + 2 xlO -18 




< 6.4 xlO" 


18 




4.0 ± 0.7 xlO~ 


18 


< 4.9 xlO" 


18 






Gill. 2348-01. 2385 




1.38 ± 0.10 xlO" 17 


1.3 ± 0.1 xlO- 


17 


9 ± 1 xlO" 18 




6 ± 1 xlO -18 




8.4 ± 0.1 xlO" 


17 


8 ± 1 xlO" 


■18 




6.1 ± 1.0 xlO" 


18 


< 4.4 xlO" 


18 






G139.9091+00.1969A 




2.46 ± 0.05 xlO -17 


1.9 ± 0.2 xlO" 


17 


2.2 ± 0.2 xlO" 


17 


2.2 ± 0.2 xlO" 


17 


8.1 ± 0.7 xlO" 


18 


< 2.3 xlO" 


18 




8 ± 2 xlO -18 




< 3.4 xlO" 


18 






G141.9996+01.8202 




1.27 ± 0.05 xlO" 15 


4.2 ± 0.2 xlO" 


16 


< 3.7 xlO" 16 




3.8 ± 0.2 xlO" 


16 


< 4.0 xlO -16 




< 3.7 xlO" 


16 




1.9 ± 0.2 xlO" 


16 


< 2.1 xlO" 


16 






G142.2446+01.4299 




4.2 ± 0.1 xlO -18 


< 5.5 xlO -19 




< 8.2 xlO -19 




< 7.8 xlO -19 




1.3 ± 0.1 xlO" 


18 


< 1.3 xlO" 


18 




< 7.0 xlO" 19 




< 6.0 xlO" 


19 






G144.6678-00.7136 




7.8 ± 0.5 xlO" 18 


6.1 ± 0.8 xlO" 


18 


5.1 ± 0.7 xlO" 


18 


3.5 ± 0.6 xlO" 


18 


5.6 ± 0.7 xlO" 


18 


< 2.2 xlO- 


18 




1.8 ± 0.6 xlO" 


18 


< 3.9 xlO" 


18 






G145. 1975+02.9870 - 


1 


< 8.5 xlO" 19 


< 8.6 xlO" 19 




< 1.2 xlO -18 




< 1.1 xlO" 18 




1.1 ± 0.1 xlO" 


18 


< 8.2 xlO" 


19 




< 9.7 xlO" 19 




< 9.4 xlO" 


19 






G145. 1975+02.9870 - 


2 


1.5 ± 0.2 xlO -18 


< 1.9 xlO -18 




< 1.8 xlO -18 




< 1.8 xlO" 18 




< 1.4 xlO -18 




< 1.3 xlO" 


18 




< 1.6 xlO" 18 




< 1.7 xlO" 


18 






G148. 1201+00. 2928 




4.1 ± 0.3 xlO" 18 


6 ± 1 xlO" 19 




< 1.7 xlO" 18 




< 1.6 xlO" 18 




< 4.8 xlO" 18 




< 4.9 xlO" 


18 




< 1.3 xlO" 18 




< 2.5 xlO" 


18 






G150.6862-00.6887 




1.30 ± 0.02 xlO" 16 


1.04 ± 0.07 xlO" 16 


9.2 ± 0.7 xlO" 


17 


9.2 ± 0.7 xlO" 


17 


1.6 ± 0.3 xlO" 


17 


< 9.2 xlO" 


18 




2.2 ± 0.7 xlO" 


17 


< 1.9 xlO" 


17 






G151.6120-00.4575 




1.93 ± 0.04 xlO" 16 


9.8 ± 0.7 xlfl- 


17 


< 7.7 xlO" 17 




1.41 ± 0.09 xlO" 16 


< 4.7 xlO -17 




< 4.9 xlO" 


17 




5.1 ± 0.5 xlO" 


17 


< 5.6 xlO" 


17 







CO 
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Name 


Br 7 


Br 10 


Br 11 




Br 12 / [Fe II] 




H 2 2.1218 mm 




H 2 2.2477 [tm 


Fluor. Fe II 




He I 2.0587 (im 


Pfund? 


G168.0627+00.8221 


9.6 ± 0.5 XlO" 18 


4.7 ± 0.3 xlO -18 


5.4 ± 0.4 xlO" 


18 


6.9 ± 0.4 xlO" 


18 


8.7 ± 0.5 XlO- 


18 


< 6.8 


xlO" 


18 


1.1 ± 0.3 xlO" 


18 


< 3.0 XlO" 18 


- 


G169.6459-00.0687 


4.77 ± 0.04 xlO -17 


2.96 ± 0.04 xlO -17 


2.71 ± 0.04 xlO" 17 


2.34 ± 0.04 XlO -17 


1.2 ± 0.4 xlO" 


18 


< 9.2 


xlO" 


19 


3.8 ± 0.4 xHT 


18 


< 1.9 xlO" 18 


P 


G173.4815+02.4459 


1.5 ± 0.3 xlO" 18 


< 7.2 xlO" 19 


< 1.1 xlO" 18 




< 1.1 XlO -18 




2.7 ± 0.1 xlO- 


18 


< 8.3 


xlO" 


19 


< 1.1 


xlO" 18 




< 1.7 xlO" 18 


- 


G173.4839+02.4317 


3.42 ± 0.06 xlO -16 


1.25 ± 0.07 xlO -16 


< 3.7 xlO" 17 




7.2 ± 0.2 xlO" 


17 


1.9 ± 0.4 xlO" 


17 


< 2.0 


xlO" 


17 


4.9 ± 0.3 xHT 


17 


7.5 ± 0.7 xlO -17 


- 


G173.6328+02.8064 


1.1 ± 0.2 xlO" 17 


< 2.4 xlO" 17 


1.8 ± 0.5 xlO" 


17 


1.8 ± 0.2 xlO" 


17 


1.13 ± 0.08 xlO" 17 


< 4.1 


xlO" 


17 


< 2.2 xlO" 17 




< 3.0 xlO" 17 


- 


G173.6339+02.8218 


2.72 ± 0.06 xlO -16 


1.11 ± 0.07 xlO -16 


1.0 ± 0.2 xlO" 


16 


6.5 ± 0.7 xlO" 


17 


< 8.4 xlO -17 




< 7.9 


xlO" 


17 


< 6.4 


xlO -17 




< 5.5 xlO" 17 


- 


G173.7215+02.6924 


1.196 ± 0.006 xlO -15 


5.9 ± 0.3 xlO -16 


5.3 ± 0.3 xlO" 


16 


4.4 ± 0.3 xlO" 


16 


< 1.7 XlO -17 




< 9.3 


xlO" 


18 


8.1 ± 0.3 xlO- 




< 3.3 xlO" 17 


P 


G177.7291-00.3358 


3.5 ± 0.2 xlO" 16 


1.9 ± 0.5 xlO -16 


5.6 ± 0.5 xlO" 


16 


6.1 ± 0.5 xlO" 


16 


< 1.0 xlO -16 




< 1.8 


xlO" 


16 


< 1.5 


xlO" 16 




< 3.5 xlO" 16 


- 


G178.7540+01.1609 


7.45 ± 0.08 xlO -16 


3.59 ± 0.05 xlO -16 


< 1.1 xlO" 16 




2.63 ± 0.03 xlO" 16 


< 1.2 xlO -17 




< 1.6 


xlO" 


17 


6.1 ± 0.4 xlO" 


17 


< 3.8 xlO -17 


P 


G179.0380+04.3003 


1.1 ± 0.1 xlO -18 


< 6.2 xlO -18 


< 2.0 xlO -18 




2.4 ± 0.2 xlO" 


18 


8.7 ± 0.9 xlO" 


19 


< 2.9 


xlO" 


18 


< 2.3 xlO -18 




< 2.7 xlO -18 


- 


G183.4530-01.7774 


1.9 ± 0.4 xlO -18 


< 1.6 xlO -18 


< 2.0 xlO" 18 




3.4 ± 0.7 xlO" 


18 


< 3.5 xlO" 18 




< 5.1 


xlO" 


18 


< 1.9 


xlO" 18 




< 2.0 xlO -18 


- 


G184.8704-01.7329 


1.86 ± 0.04 xlO -16 


2.0 ± 0.2 xlO -16 


2.0 ± 0.1 xHT 


16 


1.5 ± 0.1 XlO" 


16 


7 ± 1 xlO -17 




< 2.1 


xlO" 


17 


1.55 ± 0.09 xlO" 16 


< 4.4 xlO -17 


- 


G188.8120+01.0686 


-2.4 ± 0.4 xlO -18 


-2.5 ± 0.5 xlO -18 


< 2.5 xlO" 18 




< 2.3 xlO" 18 




1.1 ± 0.1 xlO- 


18 


< 1.4 


xlO" 


18 


< 2.4 


xlO" 18 




< 9.3 xlO" 19 


- 


G188.9479+00.8871 


< 2.6 xlO -16 


< 8.5 xlO" 17 


< 6.7 xlO" 17 




6.1 ± 0.6 xlO" 


17 


< 1.9 xlO -16 




< 3.5 


xlO" 


16 


< 7.9 


xlO -17 




< 1.7 xlO -16 


- 


G188. 9696-01. 9380 


1.4 ± 0.3 x 10 -18 


< 1.5 XlO -18 


< 9.3 xlO" 19 




2.4 ± 0.3 xlO" 


18 


1.37 ± 0.03 xlO" 17 


< 1.9 


xlO" 


18 


< 1.1 


xlO" 18 




< 1.0 xlO -18 




G189.0307+00.7821 


1.82 ± 0.07 xlO -16 


1.3 ± 0.2 xlO -17 


< 7.7 xlO" 18 




< 7.3 xlO -18 




< 1.2 xlO -16 




< 2.1 


xlO" 


16 


< 7.4 


xlO" 18 




< 8.0 xlO -17 




G189.0323+00.8092 


1.05 ± 0.03 xlO -15 


1.6 ± 0.2 xlO -16 


< 1.0 xlO" 16 




1.37 ± 0.06 xlO" 16 


< 2.5 xlO -16 




< 4.9 


xlO" 


16 


1.0 ± 


0.1 xlO" 


16 


< 3.9 xlO" 16 




G192.6005-00.0479 


< 1.2 xlO -17 


< 2.5 xlO -18 


< 2.4 xlO -18 




< 2.3 xlO -18 




1.20 ± 0.06 xlO -17 


2.5 ± 


0.7 xlO -18 


< 2.1 


xlO" 18 




< 4.0 xlO" 18 




G192.9089-00.6259 


3.0 ± 0.9 xlO" 18 


< 2.9 xlO" 18 


< 3.9 xlO" 18 




< 3.7 xlO" 18 




1.2 ± 0.1 xlO" 


17 


4 ± 1 


xlO" 


18 


< 3.5 


xlO" 18 




< 3.3 xlO" 18 




G194.9349-01.2224 


9.2 ± 1.0 xlO -18 


3.5 ± 0.6 xlO -18 


8 ± 2 xlO -18 




< 5.1 xlO -18 




9 ± 1 xlO -18 




< 1.1 


xlO" 


17 


< 7.1 


xlO" 18 




-1.52 ± 0.08 xlO -17 




G196.1620-01.2546 


1.9 ± 0.2 xlO" 18 


< 6.3 xlO" 19 










< 1.6 xlO -18 




< 2.1 


xlO" 


18 


< 8.3 


xlO" 19 




< 9.1 xlO" 19 




G196.4542-01.6777 


4.6 ± 0.2 xlO" 18 


1.8 ± 0.3 xlO -18 


< 1.4 xlO -18 




3.9 ± 0.5 xlO- 


18 


6.2 ± 0.3 xlO" 


18 


< 3.5 


xlO" 


18 


< 1.4 


xlO" 18 




2.4 ± 0.6 xlO" 18 




G200.0789-01.6323 


1.6 ± 0.2 xlO" 18 


< 8.3 xlO" 19 


< 1.4 xlO" 18 




< 1.3 xlO -18 




4.2 ± 0.2 xlO" 


18 


1.4 ± 


0.2 xlO -18 


< 1.2 


xlO" 18 




< 1.0 xlO" 18 




G203.3166+02.0564 


9.9 ± 0.3 xlO" 16 


4.0 ± 0.3 xlO -16 


3.2 ± 0.4 xlO" 


16 


1.7 ± 0.3 xlO- 


16 


< 7.0 xlO -16 




< 6.3 


xlO" 


16 


1.8 ± 


0.3 xlO" 


16 


< 5.6 xlO" 16 




G207.2654-01.8080 - 1 


9.8 ± 0.2 xlO" 17 


2.6 ± 0.1 xlO -17 


2.0 ± 0.1 xlO" 


17 


1.15 ± 0.09 xlO" 17 


< 7.0 xlO -18 




< 6.6 


xlO" 


18 


7.9 ± 


1.0 xlO" 


18 


< 4.0 xlO" 18 




G207.2654-01.8080 - 2 


3.00 ± 0.06 xlO -16 


1.34 ± 0.08 xlO -16 


1.15 ± 0.08 xlO -16 


8.6 ± 0.8 xlO" 


17 


< 3.3 xlO -17 




< 2.0 


xlO" 


17 


4.7 ± 


0.9 xlO" 


17 


< 3.6 xlO" 17 




G211. 8957-01. 2025 


2.92 ± 0.10 xlO" 18 


1.4 ± 0.3 xlO -18 


6 ± 1 xlO" 19 




< 7.1 xlO -19 




1.27 ± 0.08 xlO" 18 


< 5.6 


xlO" 


19 


< 7.1 


xlO" 19 




< 5.8 xlO" 19 




G212.0641-00.7395 


7.0 ± 0.8 xlO -18 


< 2.0 xlO -18 


5 ± 2 xlO -18 




2.5 ± 0.4 xlO- 


18 


1.6 ± 0.1 xlO" 


17 


< 6.9 


xlO" 


18 


< 1.5 


xlO" 18 




< 3.2 xlO -18 




G212.2344-03.5038 


9.3 ± 0.2 xlO" 17 


5.4 ± 0.8 xlO -17 


< 1.5 xlO" 17 




4.1 ± 0.2 xlO" 


17 


< 9.3 xlO -18 




< 1.1 


xlO" 


17 


2.2 ± 


0.2 xlO" 


17 


< 6.1 xlO" 18 




G212.9626+01.2954 


2.1 ± 0.3 xlO -16 


1.0 ± 0.1 XlO -16 


5.0 ± 0.9 xlO" 


17 


1.0 ± 0.2 xlO" 


16 


2.3 ± 0.6 xlO" 


16 


< 1.8 


xlO" 


16 


< 4.4 


xlO -17 




< 1.3 xlO -16 




G213.9180+00.3786 


2.13 ± 0.05 xlO" 17 


8.6 ± 1.0 xlO -18 


1.8 ± 0.2 xlO" 


17 


8.1 ± 0.5 xlO- 


18 


< 6.4 xlO" 18 




< 6.9 


xlO" 


18 


< 5.1 


xlO" 18 




-3.4 ± 0.8 xlO" 18 




G215.8902-02.0094 


9.0 ± 0.2 xlO" 18 


4.2 ± 0.6 xlO -18 


< 2.4 xlO -18 




2.6 ± 0.4 xlO- 


18 


< 2.4 xlO -18 




< 2.7 


xlO" 


18 


1.6 ± 


0.2 xlO" 


18 


< 2.1 xlO -18 




G217.6047-02.6170 


2.31 ± 0.04 xlO -17 


5.8 ± 0.5 xlO" 18 


< 1.7 xlO" 18 




4.6 ± 0.3 xlO" 


18 


9.4 ± 0.3 xlO" 


18 


< 9.0 


xlO" 


19 


1.7 ± 


0.3 xlO" 


18 


< 1.7 xlO" 18 




G224.6075-01.0063 


1.7 ± 0.3 xlO" 16 


5 ± 1 xlO -17 


1.1 ± 0.3 XHT 


16 


2.2 ± 0.1 XlO" 


16 


1.8 ± 0.3 xlO" 


16 


< 2.0 


xlO" 


16 


< 6.9 


xlO" 17 




< 1.2 xlO" 16 




G232.6207+00.9959 


3.7 ± 0.2 xlO -17 


1.6 ± 0.2 xlO -17 


< 1.1 xlO -17 




8.0 ± 0.8 xHT 


18 


< 1.0 xlO -17 




< 8.6 


xlO" 


18 


8.8 ± 


0.7 xlO" 


18 


< 1.0 xlO" 17 





S5 



Table B2. Equivalent widths (in A) of CO 2-0 bandhead emission for the YSOs, with the mean continuum flux density (in Wm" 2 /im -1 ) in the 2.2825 - 2.2875 fim region just to the blue end of the bandhead. A positive 
EW indicates emission. The errors are quoted to ltr; the limits are 3<J limits. The negative for G032. 4727+00. 2041 is used to indicate that while looking at the spectrum there appears to be absorption, but the detection 
is not above the 3a threshold. All other limits are limits on emission. 



Name 




CO EW (A) 


Cont. Flux Density 


Name 


CO EW (A) 


Cont. Flux Density 


Name 




CO EW (A) 


Cont. Flux Density 


G010 


8411-02.5919 




2.2 ± 0.4 


2.87 ± 0.02 XlO" 14 


G032. 


9957+00.0415 


< 1.3 


4 


.72 ± 0.05 xlO" 14 


G071 


8944+01.3107 




< 2.4 


1 


.33 ± 0.01 xlO" 14 


G010 


8856+00.1221 




< 0.8 


5.63 ± 0.03 XlO" 14 


G033 


3891+00.1989 


< 1.5 


8 


18 ± 0.03 xlO" 13 


G072 


2479+00.2617B 




3.9 ± 0.8 


2 


37 ± 0.03 xlO" 15 


G011 


9019+00.7265 




< 8.8 


1.04 ± 0.04 xlO" 12 


G034 


0126-00.2832 


< 0.7 


4 


39 ± 0.01 xlO" 13 


G073 


.0633+01.7958 




< 3.2 


1 


16 ± 0.02 xlO" 14 


G016 


7122+01.3119 


■ 1 


< 2.0 


2.72 ± 0.02 xlO" 13 


G034 


0500-00.2977 


< 1.6 


7 


25 ± 0.03 xlO" 14 


G073 


6525+00.1944 




4.5 ± 0.8 


8 


38 ± 0.04 xlO" 14 


G016 


7122+01.3119 - 


■ 2 


< 1.8 


1.52 ± 0.02 xlO" 14 


G034 


4035+00.2282 


6.0 ± 1.2 


1 


862 ± 0.010 xlO -15 


G073 


6952-00.9996 




3.0 ± 0.6 


2 


37 ± 0.01 xlO" 13 


G016 


7981+00.1264 




< 1.6 


4.93 ± 0.04 xlO" 14 


G034 


6243-00.1300 


< 4.4 


2 


41 ± 0.03 xlO" 14 


G075 


6014+01.6394 




< 4.7 


1 


64 ± 0.02 xlO -15 


G017 


0332+00. 7476A 


< 12.1 


3.9 ± 0.4 xlO" 16 


G034 


7569+00.0247 


< 6.1 


2 


8 ± 0.1 xlO -16 


G075 


7666+00.3424 - 


1 


< 1.2 


1 


95 ± 0.01 xlO -13 


G017 


3765+02.2512 




< 1.5 


3.59 ± 0.04 xlO -13 


G034 


8211+00.3519 


< 2.5 


1 


85 ± 0.08 xlO" 14 


G075 


7666+00.3424 - 


2 


< 2.1 


2 


27 ± 0.02 xlO -14 


G018 


3412+01.7681 




< 1.4 


6.87 ± 0.05 xlO" 14 


G035 


1979-00.7427 


9.1 ± 0.9 


2 


62 ± 0.02 xlO" 14 


G076 


0902+00.1412 




< 1.3 


6 


79 ± 0.05 xlO" 15 


G018 


3706-00.3818 




< 1.3 


7.82 ± 0.02 xlO" 14 


G036. 


8780-00.4728 - 1 


< 4.4 


1 


43 ± 0.01 xlO" 15 


G076 


3829-00.6210 




6.5 ± 0.8 


1 


189 ± 0.007 xlO" 12 


G018 


6608+00.0372 




< 2.0 


5.75 ± 0.04 xlO" 15 


G036. 


8780-00.4728 - 2 


< 4.3 


1 


36 ± 0.04 xlO" 15 


G077 


4052-01.2136 




< 2.1 


4 


17 ± 0.06 xlO" 15 


G019 


8922+00.1023 




< 0.8 


2.332 ± 0.006 xlO" 14 


G036. 


9194+00.4825A 


< 2.7 


1 


016 ± 0.007 xlO -15 


G077 


4622+01.7600 - 


1 


6.0 ± 0.4 


1 


179 ± 0.008 xlO -14 


G019 


9224-00.2577 




9.5 ± 1.1 


4.78 ± 0.08 xlO -15 


G037 


5536+00.2008 


< 3.4 


3 


54 ± 0.04 xlO -15 


G077 


.4622+01.7600 - 


2 


< 3.8 


3 


04 ± 0.08 xlO -15 


G020 


5143+00.4936 




< 21.5 


2.6 ± 0.2 xlO -14 


G039 


4943-00.9933 


< 0.8 


4 


13 ± 0.02 xlO -14 


G077 


8999+01.7678 




< 2.2 


5 


44 ± 0.02 xlO -14 


G021 


5624-00.0329 




< 9.3 


5.8 ± 0.2 xlO -12 


G042 


0341+00.1905A 


< 1.1 


1 


222 ± 0.008 xlO -13 


G078 


1224+03.6320 




< 4.0 


2 


76 ± 0.05 xlO -15 


G023 


3891+00.1851 




< 2.4 


2.12 ± 0.02 xlO -12 


G042 


0977+00.3521 


< 4.0 


1 


03 ± 0.03 xlO" 15 


G078 


.4373+02.6584B 




< 1.0 


1 


82 ± 0.02 xlO -14 


G023 


6566-00.1273 




-19.1 ± 0.7 


4.17 ± 0.02 xlO - 13 


G042 


1099-00.4466 


< 2.8 


3 


13 ± 0.05 xlO" 15 


G078 


4705-00.1830 




< 2.8 


1 


38 ± 0.01 xlO -15 


G024 


6343-00.3233 




< 1.7 


6.47 ± 0.06 xlO" 14 


G043 


1635-00.0697A 


< 1.5 


3 


64 ± 0.03 xlO -15 


G078 


4754+01.0421 




1.9 ± 0.2 


1 


59 ± 0.01 xlO -13 


G025 


6498+01.0491 




8.9 ± 0.6 


9.08 ± 0.07 xlO -15 


G043 


5216-00.6476 


< 2.3 


1 


56 ± 0.01 xlO -14 


G078 


7641+01.6862 




< 4.6 


9 


2 ± 0.3 xlO -16 


G025 


7161+00.0486 




< 2.2 


4.98 ± 0.04 xlO -15 


G043. 


9956-00.0111 


< 2.0 


3 


04 ± 0.03 xlO" 14 


G078 


8867+00.7087 




< 0.7 


1 


425 ± 0.007 xlO -12 


G025 


8015-00.1570 - 


1 


< 2.1 


7.3 ± 0.1 xlO" 15 


G044 


3103+00.0416 


< 5.8 


1 


48 ± 0.04 xlO -15 


G078 


.9761+00.3567 




< 0.7 


7 


83 ± 0.02 xlO -13 


G025 


8015-00.1570 - 


2 


< 2.3 


8.80 ± 0.08 xlO" 15 


G045 


1894-00.4387 


< 0.9 


2 


90 ± 0.02 xlO" 13 


G079 


1272+02.2782 




< 1.2 


5 


26 ± 0.03 xlO -14 


G026 


2020+00.2262 




< 1.1 


2.868 ± 0.008 xlO" 13 


G045 


4641+00.0284 


< 4.7 


1 


14 ± 0.02 xlO -16 


G080 


.0467+00.3101 




20.1 ± 0.2 


7 


64 ± 0.03 xlO -14 


G026 


3819+01.4057 - 


- 1 


< 1.6 


4.61 ± 0.06 xlO -15 


G048 


9897-00. 2992A 


< 2.4 


2 


95 ± 0.04 xlO -15 


G080 


1909+00.5353 




< 0.8 


1 


70 ± 0.03 xlO" 13 


G026 


3819+01.4057 - 


- 2 


< 1.8 


4.81 ± 0.02 xlO" 14 


G049 


0431-01.0787 


6.5 ± 0.5 


4 


42 ± 0.03 xlO" 15 


G080 


8282+00.5670A 




< 0.7 


2 


35 ± 0.01 xlO -13 


G026 


4207+01.6858 




< 1.7 


5.31 ± 0.03 xlO" 15 


G049 


4227-00.3715 


< 6.6 


8 


2 ± 0.2 xlO -14 


G080 


8645+00.4197 




< 2.0 


3 


37 ± 0.04 xlO -15 


G026 


4958+00.7105 - 


1 


< 5.2 


6.4 ± 0.3 xlO" 16 


G049 


4883-00.3545B 


< 8.7 


8 


3 ± 0.2 xlO- 15 


G081 


.5168+00.1926 




< 1.2 


1 


792 ± 0.010 xlO -14 


G026 


4958+00.7105 - 


■ 2 


< 13.8 


1.8 ± 0.3 xlO -16 


G050 


0721+00.5591 


< 2.4 


3 


70 ± 0.02 xlO" 15 


G081 


7131+00.5792 




< 0.5 


1 


220 ± 0.003 xlO -13 


G026 


5972-00.0241 




< 27.2 


1.4 ± 0.2 xlO" 16 


G050. 


2213-00.6063 


< 1.2 


2 


71 ± 0.03 xlO" 14 


G081 


7624+00.5916 




< 1.3 


9 


76 ± 0.08 xlO" 15 


G027 


2220+00.1361 - 


- 2 


< 6.8 


3.2 ± 0.2 xlO -16 


G050. 


2844-00.3925A 


2.3 ± 0.4 


7 


1 ± 0.2 xlO -14 


G082 


5682+00.4040A 




< 0.5 


4 


54 ± 0.03 xlO -13 


G027 


7954-00.2772 




< 3.8 


3.20 ± 0.03 xlO -14 


G052 


2025+00.7217A 


< 1.2 


6 


86 ± 0.05 xlO" 14 


G083 


7071+03.2817 




< 0.8 


6 


50 ± 0.03 xlO" 13 


G028 


2325+00.0394 




< 1.2 


6.88 ± 0.07 xlO -15 


G052 


2078+00.6890 


< 4.3 


2 


27 ± 0.05 xlO" 14 


G084 


.3065+01.8933 




< 0.9 


1 


167 ± 0.010 xlO -13 


G028 


3046-00.3871A 




8.3 ± 1.6 


3.98 ± 0.09 xlO" 14 


G052. 


5405-00.9272 


< 2.2 


1 


79 ± 0.06 xlO" 14 


G085 


4102+00.0032A 




< 1.0 


1 


75 ± 0.05 xlO" 14 


G028 


3373+00.1189 




< 4.2 


4.5 ± 0.1 xlO" 14 


G052 


9217+00.4142 


< 1.8 


1 


74 ± 0.01 xlO" 14 


G089 


6368+00.1732 




< 0.8 


3 


70 ± 0.02 xlO -14 


G028 


8621+00.0657 




< 4.6 


1.27 ± 0.02 xlO -15 


G053 


1417+00.0705 


< 1.1 


4 


51 ± 0.05 xlO" 15 


G090 


2095+02.0405 




< 29.9 


2 


1 ± 0.4 xlO -14 


G030 


1981-00.1691 




< 3.7 


1.57 ± 0.01 xlO" 13 


G053 


5343-00.7943 


< 1.0 


7 


40 ± 0.04 xlO" 14 


G094 


3228-00.1671 




< 1.7 


3 


17 ± 0.10 xlO -14 


G030 


2971+00.0549 




< 21.8 


1.3 ± 0.2 xlO" 16 


G055. 


1581-00.2991A 


< 2.7 


1 


75 ± 0.05 xlO" 14 


G094 


4637-00.8043 




7.0 ± 0.7 


6 


77 ± 0.03 xlO -15 


G030 


4117-00.2277 




< 0.8 


2.12 ± 0.01 xlO -14 


G056 


3694-00.6333 


< 2.7 


5 


3 ± 0.1 xlO -15 


G095 


0026-01.5779 




< 2.2 


3 


99 ± 0.05 xlO- 15 


G030 


5942-00.1273 




< 0.3 


1.877 ± 0.004 xlO" 13 


G056 


4120-00.0277 


< 3.7 


8 


9 ± 0.1 xlO" 13 


G095 


0531+03.9724 




< 5.6 


9 


1 ± 0.2 xlO -16 


G030 


8185+00.2729 




< 2.3 


1.94 ± 0.02 xlO -14 


G059. 


3614-00.2068 


3.2 ± 0.3 


8 


02 ± 0.05 xlO" 14 


G096 


.3597+01.2982 




< 7.9 


1 


85 ± 0.08 xlO -14 


G030 


9726-00.1410 




< 3.6 


1.76 ± 0.03 xlO" 15 


G059. 


6403-00. 1812A 


< 1.4 


6 


42 ± 0.06 xlO" 15 


G096 


. 4353+01. 3233A 


- 1 


< 1.3 


2 


07 ± 0.01 xlO" 14 


G030 


9727+00.5620 




< 1.5 


4.2 ± 0.1 xlO -14 


G059 


7831+00.0648 


< 2.3 


9 


86 ± 0.08 xlO" 15 


G096 


. 4353+01. 3233A 


- 2 


< 2.1 


8 


7 ± 0.1 xlO -15 


G030 


9959-00.0771 




< 3.8 


1.59 ± 0.04 xlO -15 


G059. 


8329+00.6729 


< 10.8 


9 


2 ± 0.5 xlO -16 


G097 


5268+03. 1837C 




< 0.7 


2 


88 ± 0.01 xlO" 14 


G032 


0451+00.0589 




< 5.0 


7.7 ± 0.4 xlO" 16 


G060. 


5750-00.1861 


2.7 ± 0.8 


1 


010 ± 0.007 xlO -14 


G097 


.9978+01.4688 




7.0 ± 0.3 


5 


79 ± 0.02 xlO -14 


G032 


0518-00.0902 




-9.9 ± 0.9 


2.16 ± 0.02 xlO -15 


G063 


1140+00.3416 


< 1.6 


8 


5 ± 0.1 xlO -13 


G098 


8555+02.9344 




8.5 ± 0.7 


3 


90 ± 0.06 xlO" 15 


G032 


4727+00.2041 




> -3.2 


2.90 ± 0.03 xlO -14 


G065 


7798-02.6121 


< 1.5 


6 


85 ± 0.05 xlO" 14 


G100 


1620+01.6647 




< 8.7 


1 


52 ± 0.07 xlO -15 


G032 


8205-00.3300 




< 3.1 


5.43 ± 0.10 xlO- 15 


G068. 


2040+00.2387 


< 1.2 


1 


.69 ± 0.02 xlO" 14 


G100 


1685+02.0266 




< 4.6 


9 


8 ± 0.1 xlO -15 
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Name 


CO EW (A) 


Cont. Flux Density 


Name 


CO EW (A) 


Cont. Flux Density 


G100. 2124+01. 8829 


4.8 ± 0.4 


2.70 ± 0.03 xl0~ 14 


G178. 7540+01. 1609 


< 3.1 


1.473 ± 0.009 XlO" 13 


G100.3779-03.5784 


< 1.6 


2.552 ± 0.010 XlO -14 


G179.0380+04.3003 


1.4 ± 0.2 


2.470 ± 0.010 XlO -14 


G102.3533+03.6360 


< 0.6 


2.639 ± 0.008 XlO" 13 


G183.4530-01.7774 


< 1.7 


2.01 ± 0.03 xlO -14 


G103.8034+00.4062 


< 2.8 


2.40 ± 0.03 XlO -15 


G184.8704-01.7329 


< 1.0 


2.47 ± 0.03 xlO -13 


G103.8744+01.8558 


< 3.1 


1.46 ± 0.02 xlO -14 


G188. 8120+01.0686 


< 2.6 


5.56 ± 0.06 xlO" 15 


G105.5072+00.2294 


< 2.1 


6.94 ± 0.06 xlO -15 


G188.9479+00.8871 


< 3.9 


8.1 ± 0.1 xlO -13 


G107.6823-02.2423A 


< 2.1 


1.875 ± 0.009 xlO" 14 


G188.9696-01.9380 


< 1.5 


1.183 ± 0.008 xlO" 14 


G108.7575-00.9863 


< 1.0 


4.19 ± 0.03 xlO -14 


G189.0307+00.7821 


< 2.3 


5.43 ± 0.05 xlO -13 


G110.8038-02.5649 


5.5 ± 0.2 


5.64 ± 0.02 xlO -14 


G189.0323+00.8092 


< 2.1 


1.59 ± 0.01 xlO -12 


Gill. 2348-01. 2385 


< 1.2 


4.77 ± 0.02 xlO -14 


G192.6005-00.0479 


< 1.5 


3.43 ± 0.04 xlO -14 


G139.9091+00.1969A 


3.5 ± 0.3 


3.64 ± 0.01 xlO" 14 


G192.9089-00.6259 


< 3.9 


7.8 ± 0.1 xlO- 15 


G141.9996+01.8202 


< 0.7 


3.26 ± 0.01 xlO -12 


G194.9349-01.2224 


4.7 ± 0.4 


7.34 ± 0.04 xlO -14 


G142.2446+01.4299 


< 1.7 


3.73 ± 0.05 xlO" 15 


G196. 1620-01. 2546 


3.9 ± 0.5 


5.81 ± 0.08 xlO" 15 


G144.6678-00.7136 


< 2.1 


2.99 ± 0.02 xlO -14 


G196.4542-01.6777 


< 2.2 


1.71 ± 0.01 xlO -14 


G145.1975+02.9870 - 1 


< 11.0 


1.30 ± 0.05 xlO" 15 


G200.0789-01.6323 


< 12.2 


9.2 ± 0.5 xlO -16 


G145. 1975+02.9870 - 2 


< 2.8 


8.39 ± 0.04 xlO -15 


G203.3166+02.0564 


< 0.6 


4.867 ± 0.009 xlO -12 


G148.1201+00.2928 


< 0.6 


2.51 ± 0.02 xlO -14 


G207.2654-01.8080 - 1 


< 2.0 


3.30 ± 0.02 xlO" 14 


G150.6862-00.6887 


11.9 ± 0.4 


1.14 ± 0.01 xlO -13 


G207.2654-01.8080 - 2 


2.2 ± 0.4 


2.473 ± 0.010 xlO -13 


G151. 6120-00.4575 


2.5 ± 0.2 


5.34 ± 0.02 xlO -13 


G211.8957-01.2025 


< 3.1 


2.65 ± 0.04 xlO -15 


G168.0627+00.8221 


2.6 ± 0.3 


2.48 ± 0.02 xlO -14 


G212.0641-00.7395 


< 3.9 


1.33 ± 0.02 xlO -14 


G169.6459-00.0687 


< 4.0 


5.13 ± 0.03 xlO" 15 


G212.2344-03.5038 


< 0.6 


1.048 ± 0.004 xlO" 13 


G173. 4815+02.4459 


< 2.2 


3.33 ± 0.03 xlO -15 


G212.9626+01.2954 


< 2.9 


4.54 ± 0.10 xlO -13 


G173.4839+02.4317 


< 1.9 


2.15 ± 0.01 xlO -13 


G213.9180+00.3786 


< 0.7 


5.63 ± 0.03 xlO" 14 


G173.6328+02.8064 


< 0.6 


3.166 ± 0.009 xlO -13 


G215.8902-02.0094 


2.0 ± 0.5 


2.29 ± 0.03 xlO -14 


G173.6339+02.8218 


< 1.6 


7.24 ± 0.01 xlO -13 


G217.6047-02.6170 


< 2.0 


4.09 ± 0.06 xlO -15 


G173. 7215+02.6924 


< 1.5 


1.29 ± 0.01 xlO -13 


G224.6075-01.0063 


< 3.9 


4.10 ± 0.08 xlO -13 


G177.7291-00.3358 


3.5 ± 0.4 


1.67 ± 0.01 xlO" 12 


G232.6207+00.9959 


1.4 ± 0.2 


1.055 ± 0.003 xlO" 13 



The RMS Survey: Near-IR Spectroscopy of Massive Young Stellar Objects 

Table B3. List of objects for which either or both of the Br 7 
or He I 2.0587 um emission lines have P-Cygni profiles. 



Object P-Cygni Profile 



G017.3765+02.2512 


Both Br 7 


and 


He 1 


G018.3412+01.7681 


Br 7 only 






G023.3891+00.1851 


He I only 






G027.7954-00.2772 


Br 7 only 






G056.4120-00.0277 


Both Br 7 


and 


He 1 


G073.6525+00.1944 


Br 7 only 






G073.6952-00.9996 


He I only 






G076.3829-00.6210 


He I only 






G077.8999+01.7678 


Br 7 only 






G102.3533+03.6360 


Both Br 7 


and 


He 1 


G141.9996+01.8202 


Both Br 7 


and 


He 1 


G151.6120-00.4575 


He I only 






G168.0627+00.8221 


He I only 






G173.6328+02.8064 


He I only 






Gf77.7291-00.3358 


Both Br 7 


and 


He 1 


G189.0307+00.7821 


Both Br 7 


and 


He 1 


Gf89.0323+00.8092 


Both Br 7 


and 


He 1 


G194.9349-0f.2224 


He I only 






G203.3f66+02.0564 


Br 7 only 






G213.9180+00.3786 


Both Br 7 


and 


He 1 



